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On  the  Contamination  of  the  Water  of  Leith  by  the  Seavage 
of  Edinburgh  and  Leith.  By  StevensoQ  Macadam,  Ph.  D., 
F.E.S.E.,  F.C.S.,  Lecturer  on  Chemistry,  Surgeons'  Hall,  Edin- 
burgh. 

I.  Introduction. 

The  drainage  of  the  city  of  Edinburgh  is  at  present  carried  away 
by  three  main  channels,  and  the  boundaries  of  these  are  determmed 
by  the  uneven  nature  of  the  ground  on  which  Edinburgh  stands, 
which  necessitates  that  there  shall  be  three  distinct  watersheds.  The 
entire  population  of  Edinburgh  is  about  168,121  persons,  who  inhabit 
34,828  separate  occupations,  and  the  rental  of  the  city  in  1863-4  was 
933,536/.  sterling.  The  three  drainage  districts  convey  the  sewage  to 
separate  waters  or  burns,  and  whilst  a  large  proportion  of  the  sewage 
is  carried  to  the  "Water  of  Leith,  much  is  taken  away  to  the  sea  by 
the  Craigentinny  Burn  and  the  Powburn  or  Jordanburn.  The  larger 
proportion  of  the  drainage  passes  into  the  Water  of  Leith,  and  is 
thence  carried  down  to  Bonnington  and  Leith,  receiving  accessions 
of  sewage  as  it  passes  on,  and  when  it  arrives  at  the  harbour  of  Leith, 
the  wat^er  is  still  further  contaminated  by  the  discharges  from  the 
sewers  of  Leith. 

The  Water  of  Leith  drainage  system,  within  the  parliamentary 
boundary  of  the  city  of  Edinburgh,  comprehends  an  area  of  2,196 
acres,  on  which  there  are  13,243  separate  occupations,  and  the  rental 
of  which  in  1863-4  was  456,108L,  whilst  the  population  numbers 
about  69,000.  Of  the  13,243  dwellings  there  are  4,460  houses  and 
shops  which  have  no  water-closets,  but  active  measures  are  being 
taken  by  the  municipal  authorities  to  enforce  the  introduction  of  water- 
closets  into  those  houses  which  are  still  devoid  of  such  conveniences  ; 
and  when  these  are  carried  out,  the  amount  of  sewage  will  probably 
be  increased  about  one  fourth.  The  mtijority  of  the  houses  which 
drain  into  the  Water  of  Leith  have  cesspools  in  their  immediate 
neighbourhood,  and  these  tend  to  arrest  much  of  the  more  solid 
parts  of  the  sewage,  but  these  cesspools  are  gradually  being  abolished, 
although  it  will  take  some  time  to  remove  the  whole,  as  about 
12,000  outrof  the  13,243  houses  in  this  district  are  still  connected 
with  cesspools  into  which  all  the  sewage  from  the  houses  passes 
and  thereafter  the  liquid,  with  more  or  less  solid  matter,  flows  off  into 
the  drain  and  sewer.  When  these  cesspools,  which  are  a  relic  of  a 
bygone/ system,  are  entirely  done  away  with,  the  quantity  of  solid 
matter  conveyed  in  the  scAvage  of  Edinburgh  will  necessarily  increase. 
The  population  of  Leith  is  about  35,000,  of  whom  22,000  reside  south 
of  the  harbour,  in  that  part  of  Leith  known  as  South  Leith,  whilst 
the  remainder  occupy  houses  to  the  north  of  the  harbour,  in  the 
district  of  North  Leith. 

During  last  session  parliamentary  powers  Averc  acquired  for  the  con- 
struction of  a  main  drainage  pipe  Avhich  would  intercept  the  sewage 
of  the  large  district  of  Edinburgli  and  Leith,  which  is  now  allowed  to 
pass  into  the  Water  of  Leith,  and  convey  that  sewage  direct  to  the  sea. 
The  designs  for  thia  scheme  of  main  drainage  were  made  by  Messrs. 
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Stevenson,  MTherson,  and  Paterson,  and  the  engineering  dctads  given 
in  tins  paper  are  taken  from  the  reports  and  evidence  of  Messrs.  D.  and 
T  Stevenson,  under  whom  the  Avorks  are  being  carried  out.  ihe 
drainao-e  of  North  Leith  is  not  proposed  to  be  connected  with  the 
main  drainage  pipe,  but  is  to  be  carried  out  independently  by  the 
Corporation  of  Leith,  and  the  liquid  is  to  be  discharged  into  the  sea  by 
a  special  conduit.  The  drainage  of  South  Leith,  however,  is  to  be 
intercepted  by  the  main  drainage  pipe,  and,  along  with  the  sewage  ot 
the  Edinburgh  district  the  whole  is  to  be  carried  out  to  sea  and 
discharged  at  the  Black  Rocks. 

The  cost  of  the  main  drainage  works  will  be  defrayed  by  an  assess- 
ment for  one  year  not  exceeding  2^.  6d.  per  pound  on  the  rental  of  those 
houses  and  p/emises  which  are  within  the  drainage  district  and  the 
parliamentary  boundaries,  and  which  contribute  to  the  sewage  ;  and 
is  the  rental  of  the  Water  of  Leith  district  m  Edinburgh  is  108^-' 
and  of  South  Leith  80,600/.,  the  total  rental  to  be  taxed  is  5^6, /08/. 
An  assessment  of  2s.  6d.  in  the  pound  on  this  ^um  wil  y  eld 
67,088Z.  10..,  and  deducting  five  per  cent,  for  the  cost  of  coUection 
th^re  is  left  a  net  sum  of  63,734/.  1..  6d.,  to  which  there  has  to  be 
added  a  sum  of  4,000Z.  which  •  the  Leith  Docks  Po-^^^--^^^^^^ 
acrreed  to  aive  in  support  of  the  scheme,  making  m  all  the  sum  ot 
nearly  68,000/.  as  the'^ivailable  funds  for  carrying  out  this  important 

'""Tl^wTerof  Leith,  which  is  at  present  contaminated  ^ith  the 
cpwi-e  matter  to  be  diverted  into  the  main  drainage  pipe,  is  com- 
partive W  Btream,  and  whilst  during  the  winter  months 

nnd  after  rain  there  is  a  current  of  water  passing  down  its  bed 
yet  in  summer  and  dry  weather  the  whole  of  the  natural  water  of 
the  stream  is  diverted  into  mill-lades  which  traverse  the  whole 
turst:f  Edinburgh,  and  there  is  little  or  no  natura  wa  er  in  ^ 
bed  of  the  river  as  it  passes  Edinburgh.    Into  this  small  -yieam 

S   wlr  toe  is  dischavgU        sewage  of  '".""^"f '^'.'""f^f ,t 
of  Edinburgh,  and  upwai  ds  of  30,000  of  the  people  of  Leith  and  the 
vLarhas  Wen  that'  the  bed  of  the  Water  °f  ^etth  h-  beeom^^ 

ZT&Xr^'^  .^'aterTS  if  ..oV"o?  u^f  a^d^  n 
tho  ooo  °  hus  formed  much  of  the  Bolid  matter  eonreyed  by  the 
sewale   .agnates,  and,  passing  into  a  state  of  Pf-oe^e  evolve 

t""bil™i:  Sda„?--s.i:d;rr%l^^^^ 

rtltriSfof^he  Water  of  Leith, 

numerous  cesspools  open  to  the  an,  wnicn  aiL  ^ 

''T7o7:!T°It%  before  it  reaches  Edinburgi.,  is  -sentudbr  a 

J!^J!:Sicl^e  waters  of  -^^i^J^-  ^T'^.^SASS 

peaty  nature,  and  the  faint  1^^7'"  ^^.'^^^^^^^^^  n.iUs  and 

at  its  sources,  is  much  deepened  as  •  f  JoHp into  the  stream. 

other  public  works  which  discharge  ^1^^ .^^'''^^^^^^^^^ 

The  run  of  water  is  always  kept  up  ^.^      S^"^^","^'"f  ".Vd  dfscharge 

voirs,  which  retain  much  water  durnig  l)^'l'J''%Z^^^ 

it  at  a  regular  rate  during  the  f  f  J  of  tl  e^^^^  >^«ter 
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owners  on  the  Water  of  Leitli  compelled  the  water  company  to  pio- 
vido  storage-room  sufficient  to  hold  eight  mouths'  supply  oi  tlie 
sprino-  water  abstracted,  but  in  reality  the  compensation  reservoirs 
hold  more  than  the  quantity  rendered  imperative  by  the  various 
Acts.-  In  1849  the  amount  of  spring  water  abstracted  by  the  water 
company  was  from  150  to  200  cubic  feet  per  minute,  and  m  1859 
other  200  cubic  feet  per  minute  were  taken,  making  altogether  about 
400  cubic  feet  per  minute  of  spring  water  abstracted  from  the  Water 
of  Leith  in  its  upper  parts,  and  which,  bemg  transmitted  through 
pipes  to  Edinburgh  for  service  there,  is  returned  back  again,  in  good 
part,  to  the  Water  of  Leith  by  the  di'ains  and  sewers. 

The  compensation  reservoii'S  constructed  in  lieu  of  the  spring  water, 
and  which  send  down  a  regulated  supply  of  water  into  the  bed  of 
the  Water  of  Leith,  are  of  large  size.    There  are  two  reservoirs  about 
eight  miles  distant  from  Edinburgh,  at  the  base  of  the  Peutland  Hills, 
vS.,  those  of  Harelaw  and  Thriepmuir,  Avhich  cost  about  36,000L, 
and  a  third  reservoir,  about  13  miles  from  Edinburgh,  also  at  the  base 
of  the  Pentland  Hills  which  is  called  Harperrig  reservoir,  which  cost 
about  25,000/.    The  latter  reservoir  is  bound  to  store  85,000,000  cubic 
feet  of  water  above  the  level  of  six  feet  from  the  top  of  the  offlet-pipe, 
but  it  actually  stores  90,000,000  cubic  feet  above  that_  level.  The 
total  capacity  of  these  compensation  reservoirs  is  sufficient  to  store 
150,000^000  cubic  feet  of  water,  and  in  dry  Aveather  they  discharge 
into  the  Water  of  Leith,  according  to  the  state  of  the  weather  and 
the  demands  of  the  mills,  from  1,000,000  to  1,500,000  cubic  feet  of 
water  per  day,  which  is  at  the  rate  of  700  to  1,050  cubic  feet  per 
minute.    As  only  about  50  cubic  feet  per  minute  are  allowed  to 
escape  from  Saturday  evening  till  Monday  morning,  there  is  a  saving 
of  the  water  to  the  extent  of  about  one  sixth  of  the  available  power. 

The  water  supply  of  Edinburgh  is  necessarily  connected  directly 
with  the  sewage  of  the  city.    In  1681  certain  springs  were  brought  in 
by  the  town  council  from  the  lands  of  Comiston,  and  in  1762  a  4i-inch 
wooden  pipe  was  employed  for  the  conveyance  of  water  fi-om  certain 
springs  rising  in  the  estate  of  Swanstou  on  the  northern  side  of  the 
Pentlands.    The  supply  of  water  from  these  sources,  however,  was 
very  uncertain  in  quantity,  and  varied  from  1 2  cubic  feet  to  60  cubic 
feet  per  minute.    In  1822  a  further  supply  of  water  was  obtained  from 
Glencorse,  and  the  Crawley  spring  on  the  southern  slope  of  the  Pentland 
Hills,  and  the  increase  was  sufficient  to  give  an  average  flow  of  water 
of  about  250  cubic  feet  per  minute.    In  1848,  by  the  abstraction  of  a 
number  of  springs  on  the  northern  slope  of  the  Pentlands,  and  which 
origiually  flowed  into  the  Water  of  Leith,  the  average  supply  of  town 
water  Avas  increased  to  460  cubic  feet  per  minute  ;  and  in  1859  further 
springs  on  the  north  3rn  side  of  the  Pentland  Hills  were  acquired,  and 
the  supply  was  increased  to  upwards  of  700  cubic  feet  per  minute. 
During  the  course  o't'  the  last  20  years,  therefore,  schemes  have  been 
carried  out  whereby  about  400  cubic  feet  of  spring  water  per  minute 
have  been  abstracttsd  from  the  streamlets  wliich  feed  the  water  of 
Leith,  making  altogl  ther  the  large  amount  of  210,000,000  cubic  feet 
per  annum,  and  in  lii;u  thereof  compensating  reservoirs  have  been  con- 
structed Avhich  can  store  150,000,000  cubic  feet,  or  more  than  eio-ht 
months'  supply  of  the  springs.    Besides  the  regular  delivery  from 
these  reservoirs  of  sufficient  water  for  the  motive  power  of  the  mills 
there  is  an  additional  supply  of  clear  spring  Avater  conveyed  in  special 
pipes  to  the  paper  mills,  glue  works,  and  Avashing  establishments  to  the 
extent  of  a  constant  run  of  42  cubic  feet  per  minute,  and  this  extra 
amount  of  Avater,  AA'hen  used  in  the  operations  of  paper  making,  &c,' 
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is  also  discharged  into  tlie  Water  of  Leith.  Considering  tlie  great 
expense  connected  with  bringing  in  the  spring  water,  and  the  cost 
of  tlie  compensation  reservoirs,  &c.,  which,  altogether,  entailed  an 
expenditure  on  the  part  of  the  Water  Company  of  oOO,OOOZ.,  it  is 
calculated  that  the  750  cubic  feet  of  water  per  minute  at  present 
delivered  each  day  in  Edinburgh,  Leith,  and  Portobello  has  cost  the 
Water  Company  at  the  rate  of  666/.  for  each  cubic  foot  of  spring 
water  rendered  available  for  town  use  during  each  minute. 

The  special  investigations  relating  to  the  contamination  of  the  Water 
of  Leith  by  the  sewage  of  Edinburgh  were  commenced  on  the  14th 
March  1864,  and  were  continued  almost  daily  for  five  weeks,  and  they 
were  resumed  on  the  20th  May,  and  Avere  carried  on  for  other  10  days. 
The  principal  sewers  and  drains  Avere  examined  in  all  conditions  of 
weather,  and  at  all  hours  of  the  day  and  night,  and  similar  observa- 
tions were  made  on  the  Water  of  Leith,  above  Edinburgh,  during  its 
transit  through  the  city,  and  onwai'ds  till  it  passed  out  of  the  harbour 
of  Leith  to  seawards. 

The  examination  not  only  included  the  liquids  with  mechanically 
suspended  organic  matters,  as  collected  from  the  sewers  and  the  Water 
of  Leith,  but  likewise  took  cognizance  of  the  sedimentary  matters 
which  lodged  in  the  drains  and  the  bed  of  the  streams  down  to  and 
including  the  harbour  of  Leith  ;  as  also  the  gases  evolved  from  these 
decomposing  sedimentaiy  matters  ;  the  gases  dissolved  in  the  various 
liquids ;  and  the  state  of  the  atmosphere  immediately  above  the  districts 
where  the  drains  and  the  Water  of  Leith  were  conveying  sewage.  The 
numerous-  chemical  analyses  proved  the  foul  condition  of  the  matters 
carried  by  the  sewers  into  the  Water  of  Leith  ;  and  the  offensive  state 
of  the  stream  itself,  and  indeed  the  senses  of  sight  and  smell  were 
sufficient  to  show  that  the  sewage  had  converted  the  Water  of  Leith 
into  a  great  public  nuisance,  which  it  was  desirable  to  get  rid  of. 
Many  of  the  inhabitants  of  the  district  immediately  bordering  on  the 
stream  complained  bitterly  of  the  offensive  odours  which  rose  from 
the  water,  and  which  gave  rise  to  nausea  and  sickness,  and  compelled 
them  to  keep  their  doors  and  windows  shut.    Moreover,  Professor 
Simpson  showed  from  the  statistics  of  the  mortality  in  the  streets 
bordering  on  the  river,  as  compared  with  those  away  from  its  banks, 
that  there  was  a  greater  death-rate  in  the  immediate  neighbourhood  of 
the  Water  of  Leith  than  at  a  short  distance  therefrom.    Thus,  taking 
a  similar  class  of  houses  in  the  Edinburgh  district,  and  judging  by 
the  mortality  amongst  children  under  five  years  of  age,  Professor 
Simpson  found  that  in  the  streets  aAvay  from  the  influence  of  the  foul 
water  the  mortality  was  in  the  proportion  of  100,  whilst  in  the  streets 
near  the  Water  of  Leith  the  mortality  Avas  as  high  as  160.    In  the 
Leith  district  also  the  death-rate  was  greater,  as  in  the  streets  at  some 
distance  from  the  harbour  the  mortality  was  in  the  proportion  of  100, 
with  a  death-rate  among  children  under  five  years  of  age  of  1  in  12  ; 
whilst  in  the  same  class  of  streets  near  the  river  and  harbour  the 
mortality  was  at  the  rate  of  141,  and  the  death-rate  among  children 
one  in  seven.    These  statistics  are  positive  evidence  of  the  eflects  ol 
the  foul,  filthy,  and  offensive  state  of  the  AVater  of  Lcith  conveying  the 
sewa^^e  of  Edinburgh  and  Leith,  and  the  results  are  supported  by 
the  concurrent  testimony  of  many  persons  who  reside  m  the  immediate 
neighbourhood  of  the  Water  of  Leith,  and  who  speak  as  to  the  nausea 
and  sickness  wliich  aro  brought  on  by  the  inhalation  of  the  gases  and 
vapours   evolved   from   the  water,   and   to   the  general  lU-healtli 
connected  therewith. 
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II.  The  liquid  Discharges  from  the  Sewers  of  Ediiihurgh  and  Leith. 

The  sewage  drainage  area  of  Edinburgli  and  Leith  which  discharges 
into  the  Water  of  Leith  is  about  611  acres,  of  which  Edinburgh  con- 
tributes 514  acres  and  Leith  97  acres.  This  area  does  not  include 
the  gardens  and  open  spaces,  but  merely  that  which  is  built  upon  and 
contributes  to  the  quantity  of  scAvage.  The  maximum  discharge  of 
sewage  from  this  area  is  574  cubic  feet  per  minute,  and  whUst  there 
are  no  less  than  180  large  and  small  sewers  which  empty  their  contents 
into  the  Water  of  Leith, — the  majority  of  these  are  small, — and  there 
are  only  six  main  sewers  which  convey  the  ftecal  matters  from 
Edinburgh,  and  two  principal  sewers  which  receive  and  discharge  the 
sewage  of  South  Leith  into  the  river  and  harbour  of  Leith.  The 
average  amount  of  day  discharge  of  sewage  per  acre  of  ground  built 
upon  ranges  from  x^ths  to  y^o^ths  of  a  cubic  foot  per  minute,  but  the 
proportion  varies  much  from  day  to  day  and  from  hour  to  hour. 
The  greatest  daily  discharge  occurs  on  Mondays  and  Tuesdays,  as 
on  those  days  the  majority  of  family  washings  takes  place,  and  ou 
these  occasions  the  full  amount  of  574  cubic  feet  per  minute  is 
attained.  On  Wednesdays  and  Thursdays  the  proportion  of  sewage 
is  less,  and  on  Fridays  and  Saturdays  it  is  still  further  diminished, 
and  indeed,  on  those  days  it  does  not  average  more  than  four-fifths 
of  the  discharge  of  Monday  and  Tuesday.  The  quantity  of  sewage 
is  greatest  at  11  o'clock  in  the  forenoon,  after  which  it  diminishes 
till  about  five  o'clock  in  the  morning,  it  falls  to  about  one-half,  after 
which  it  increases  gradually  till  11  o'clock  forenoon,  wheii  the  maxi- 
mum is  again  attained.  The  sewage  water  is  in  the  most  filthy  state 
in  the  forenoon,  and  during  the  evening  it  is  comparatively  clear  of 
foecal  matter. 

The  main  sewers  which  convey  the  ftecal  matter  from  Edinburgh  into 
the  Water  of  Leith  are  the  Lochrin  Burn,  which  discharges  itself  into 
the  stream  at  Coltbridge,  a  short  distance  west  of  Edinburgh;  the 
South  or  Moray  Place  sewer,  which  flows  into  the  bed  of  the  Water 
of  Leith  at  Stockbridge  ;  the  North  sewer,  which  also  dischai'ges  at 
Stockbridge  ;  the  Canonmills  sewer,  which  joins  the  Water  of  Leith 
at  Canonmills  ;  the  Broughton  Burn,  which  empties  its  contents 
into  the  stream  above  Junction  Road  Bridge,  Leith  ;  and  the  Bulls- 
Stank  sewer,  which  flows  into  the  harbour  of  Leith,  immediately 
below  the  Junction  Road  Bridge  at  Leith.  The  tAvo  latter  ai-e  mainly 
Edinburgh  sewers,  but  as  they  traverse  the  outskirts  of  Leith  before 
they  join  the  Water  of  Leith,  a  small  portion  of  the  seAvagc  of  Leith 
is  conveyed  by  them.  The  principal  seAvers  which  carry  the  fcecal 
matter  from  South  Leilli  are  the  St.  AndrcAv's  Street  drain,  Avhich 
enters  the  harbour  as  the  Coal  Hill  sewer,  and  the  Bernard  Street 
drain,  which  empties  its  contents  into  the  liarbour  by  the  LoAver 
Drawbridge  scAver.  In  the  chemical  examination  of  the  contents  of 
these  scAvcrs,  portions  of  the  discharges  Avere  collected  at  different 
periods  of  the  day  and  night,  and  during  the  six  days  of  the  aa'CcIc 
so  as  to  ensure  that  the  condition  of  the  scAvage  at  all  times  should 
be  fairly  represented.  Moreover,  during  the  earlier  observations  in 
the  spring  of  the  year,  viz.,  during  March  and  April,  the  Aveather 
was  often  boisterous  and  Avet,  whilst  during  the  summer  observations 
viz.,  in  May,  the  Aveather  Avas  comparatively  fine  and  dry,  so  that  the 
average  of  the  various  samples  collected  at  the  diflxirent  periods  Avill 
fairly  represent  the  mean  composition  of  the  seAvage  discharges  during 
the  year.  The  influence  Avhich  these  scAvage  matters  can  have  upon 
the  Water  of  Leith  will  bo  best  considered  by  referring  to  the  main 
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sewers  individually,  and  observing  especially  the  nature  of  tlieir  dis- 
charges at  different  times.  ;  ,.        1  1 

The  Loclu-in  Burn,  which  is  one  of  the  mam  sewers  ot  Ldmburgh, 
has  its  rise  in  the  house  drains  south  of  the  castle,  and  tliereafter 
travels  in  a  westerly  direction,  collecting  the  sewage  of  many  streets 
of  houses  in  the  west  end  of  the  city,  and  the  drainage  of  the  Edinburgh 
Abattoir  and  of  the  Caledonian  Distillery.    The  total  drainage  area 
which  falls  into  this  burn  is  about  860  acres,  but  the  built-on  area  or 
space  is  only  about  100  acres,  and  taking  the  mean  proportion  of  mne- 
tenths  of  a  cubic  foot  per  minute  for  each  acre  as  the  average  amount 
of  house  sewage,  the  calculated  quantity  of  domestic  f  ^i3-;;^f  j;;. 
would  be  90  cubic  feet  per  minute,  which  is  really  the  full  amount  o 
the  observed  quantity.    Thus,  by  actual  f^^.^^^^^^^ 
that  at  about  eleven  o'clock  in  the  morning  the  discharge  i^omtU 
Lochrin  Burn  was  98  cubic  feet  per  mmute,  and  at  a  quaitei  pa^t 
nfne  in  the  same  evening  the  discharge  fell  to  51  cubic  feet  per 
minute  whilst  in  the  succeeding  morning  at  half  past  five  the  quari Uty 
w  to  69  cubic  feet  per  minute,  and  at  11  o'clock  m  the  forenoon  to 
92  cubic  feet  per  mimite.    The  average  of  all  the  measurements  gave 
about  60  cubic  feet  per  minute.    During  the  summer  in  dry  weathei 
toe  is  little  if  anything  but  sewage  in  the  Lochrin  Burn.  Theie 
fa  small  drain  which  joins  the  Burn  at  Daky,  and  which  runs  at 
he  rSe  of  about  3  cubi  feet  per  minute,  but  this  -  ^^^^ -l/.f--- 
which  is  worthy  of  note.    During  its  course  through  the  built-on  aiea 
Ihe  Lochiin  Burn  is  a  covered  drain  or  sewer,  but  when  it  emerges 
nto  thfcountry  disti-icts  on  the  west  side  of  Edinburgh  it  becomes 
In  open  dit^h  o'r  burn,  and  before  it  reaches      J^^er  of  Leith  i 
is  loartiallv  employed  in  the  ii-rigation  of  a  number  of  fields,  ihe 
irrifa  ou  prooesse^s  are  carried  out  at  intervals  durmg  the  winter 
month    nnd  somewhat  regularly  during  the  summer  months,  and  tend 
Tlet^en  not  on^  the  actual  quantity  of  liquid  which  flows  m  the  burn 
but  affo  to  decreLe  the  proportions  of  dissolved  and  suspended  mattex. 

"  Tirfewa'?tnveyed  by  the  Lochrin  Burn  was  collected  at  three 
different  sTations,  one  of  which  was  immediately  after  the  ^urn  i-eceived 
the  drainage  of  the  Edinburgh  Abattoir,  a  second  station  was  imnie- 
d  ately^b^ve  the  entrance  of  ?he  liquids  discharged  from  the  Cakdomau 
DistiUery  and  the  third  place  of  collection  was  immediately  before  the 
Wn  entered  the  Water  of  Leith  at  Coltbridge.    18  sanrples  of  sewage 
werecXcted  at  the  first  station  in  Lochrin  Burn,  and  the  details  of 
To  cheS  analyses  are  given  in  Table  A.    The  average  composition 
of  t^  e       samplJs  showed,  that  the  liquid  contamed  -  one  imper 
gallon  in  a  state  of  solution  12;36  grains  of  organic  ma    r  -  th  26  61 
"rains  of  saline  matter,  and  m  suspension  33  ^6  gia"^^  o;=«"^^ 
S!off«v  with  24-66  crains  of  earthy  matter,  m  all  45  42  giains  oi 
matter  "^itlr  24  bb  S^^'^^  of  saline  and  earthy  matter,  making 

orcanic  matter,  and  ol       giainb  ui  nam  v.  „„,.,!,,.  .n'\Hor< 

^  Ti        Qd-M  jrrnins  of  organ  c  and  saline  and  oaitln  matter.- 
a  total  ot  96  by  giains  oi  uig«u  cnmnles  of  sewage 

dissolved  and  suspended  in  one  imperial  gallon.  ^^^X;  fh e  Lochrtn 
were  collected  at  the  second  station   winch  ^^^^^  ^^^f 

Burn  reached  the  Caledonian  Dlstdler3^  and  ^^^^^jf 

^rSsXf  i^s  V 

and^f  saline  and  earthy  matters  34*49  g»•»'"^^  "^"Vn%lul  Son 
in  one  imperial  gallon.    Immediately  after  P^'^^''^^  ^e  s  con  at^c^n, 
the  Lochrin  Burn  receives  the  discharges  from   he  Caledonian 
tillery,  and  these  consist  mainly  of  dreg       ''^"^'^^  J'^"  ,"'b  ' 
The  analyses  of  three  samples  of  dreg  are  given  m  Table  B.,  and 
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the  average  composition  of  two  samples  of  this  substance  m  ou^ 
imperial  gallon  gives  611  grains  of  organic  matter,  and  llb_  grams 
of  saline  and  earthy  matters.  The  discharge  of  this  dreg  is  very 
irreo-ular,  but  it  must  tend  to  increase  materially  the  proportion  ot 
matters  dissolved  and  suspended  in  the  sewage  matter  of  the  Lochrin 
Burn,  and  as  it  is  of  a  putrescible  nature,  it  adds  to  the  foul  condition 
of  the  water.  The  third  station  on  the  Lochrin  Burn,  or  that 
immediately  preceding  the  discharge  of  the  burn  into  the  Water  ol 
Leilh,  is  the  principal  one  in  regard  to  the  contamination  of  the  stream, 
as  the  liquids  are  collected  just  before  they  pass  into  the  Water  ol 
Leith.  At  this  station  20  samples  of  liquid  were  collected  on  different 
days,  and  at  different  hours,  and  the  details  of  the  analyses  are  given 
in  Table  C.  The  average  of  the  20  samples  yielded  in  one  imperial 
gallon  in  a  state  of  solution,  31^  grains  of  organic  matter  and  26^ 
grains  of  saline  matter  ;  and  in  a  state  of  mechanical  suspension,  29^ 
grains  of  organic  matter  and  9  grains  of  earthy  matter  :  making 
601  grains  of  organic  and  35^  grains  of  saline  and  earthy  matters, 
and  altogether  96  grains  of  dissolved  and  suspended  matters  in  the 
imperial  gallon.  In  every  instance  the  liquid  from  the  Lochrin  Burn 
was  in  a  foul  and  offensive  condition,  and  evolved  a  foetid  disgusting 
odour.  This  was  specially  observable  on  those  occasions,  when  there 
was  an  appearance  of  blood  in  the  water  coming  from  the  abattoir- ; 
and  during  the  times  that  dreg  was  issuing  Irom  the  Caledonian 
Distillery  a  sour  nauseous  odour  predominated. 

The  Lochrin  Burn  is  the  first  Edinburgh  sewer  which  dischai-ges 
itself  into  the  Water  of  Leith,  and  though  the  direction  of  the  burn  is 
westerly  in  its  flow,  yet,  when  it  discharges  into  the  stream,  it  is  carried 
in  an  easterly  direction  back  through  Edinburgh  and  Leith,  before  it 
passes  to  the  sea  on  the  east  coast.  After  the  reception  of  the  Lochrin 
Burn,  the  Water  of  Leith  receives  the  discharges  of  numerous  small 
sewers  and  drains  as  it  flows  through  the  Water  of  Leith  village,  and 
when  it  reaches  the  district  of  Edinburgh,  known  as  Stockbridge,  two 
large  main  sewers  discharge  their  contents  into  the  stream.  These 
sewers  are  the  South  or  Moray  Place  sewer,  which  collects  the 
house-drainage  of  a  built-on  area  of  about  20  acres,  though  the  total 
drainage  area  is  about  30  acres.  The  discharge  of  sewage  has  never 
been  gauged  above  18  cubic  feet  per  minute.  The  North  sewer  at 
Stockbridge  likewise  receives  a  large  amount  of  house  sewage  from 
a  built-on  area  of  23  acres.  22  samples  of  the  liquid  discharges  from 
these  sewers  were  analysed  (see  Table  D).  The  average  of  10  samples 
from  the  North  sewer  gave  in  solution  and  suspension  in  one  imperial 
gallon  21-^  grains  of  organic  matter  and  33  grains  of  saline  and  earthy 
matter,  in  all  54^  grains  ;  whilst  the  average  of  12  samples  from  the 
South  or  Moray  Place  sewer  gave  31|  grains  of  organic  matter  and 
35  grains  of  saline  and  earthy  matter,  in  all  66f  grains  of  dissolved 
and  suspended  matters  in  the  imperial  gallon. 

From  Stockbridge  the  Water  of  Leith  flows  do-\vn  in  the  direction  of 
Canonmills  and  receives  on  its  way  the  contents  of  numerous  small 
drains,  and  at  Canonmills  a  large  sewer  discharges  itself  into  the 
stream.  This  sewer,  which  is  known  as  the  Canonmills  sewer,  collects 
the  sewage  from  a  drainage  area  of  171  acres,  of  which  116  acres  are 
built  upon.  The  analyses  of  21  samples  of  the  liquid  conveyed  by 
this  sewer  are  given  in  Table  E.,  and  the  average  proportions  in  one 
imperial  gallon  are  23f  grains  of  organic  matter  and  35  grains  of  saline 
and  earthy  matter  in  solution  and  suspension,  making  in  all  58^  grains. 
After  this  accession  of  sewage  matter,  the  Water  of  Leith  passes  down 
to  the  outskirts  of  Leith  wliere  the  Broughton  Burn  sewer,  which 
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carries  mucli  Edinburgh  sewage  accompanied  by  the  drainage  of  an 
outlyin"-  district  of  Leith,  joins  the  stream.     The  average  of  two 
samples"  of  the  Bronghton  Burn  sewage  (Table  F.)  gives  48  grains  of. 
or"-anic  matter  and  42|  grains  of  saline  and  earthy  matter  in  one 
imperial  gallon,  in  all  90f  grains.    Flowing  still  fm-ther  seaAvard,  the 
stream  passes  into  the  harbour  of  Leith,  and  at  the  upper  end  of 
which  the  Bulls  Stank  sewer,  which  mainly  floAvs  from  Edinburgh, 
discharges  its  contents.    One  analysis  of  the  contents  of  this  scAver  Avas 
made  at  Lovers  Loan  immediately  after  the  sewer  leaves  Edinburgh 
proper,  and  other  four  samples  were  collected  from  the  seAver  as  it 
discharged  into  the  harbour  of  Leith.    The  liquid  of  this  sewer  con- 
tained an  average  of  16f  grains  of  organic  matter  and  36|  grams 
of  saline  and  earthy  matter,  in  all  53i  grains  in  the  nuperial  gallon 
(Table  F).    Thereafter  the  Coal  Hill  scAver,  Avhich  is  very  foul,  con- 
veying faecal  matter  from  Leith,  discharges  its  contents  into  the 
harbour.    The  mean  analysis  of  three  samples  of  the  discharge  from 
the  Coal  Hill  sewer  (Table  F.),  which  is  also  called  the  St  Andrew  s 
Street  drain,  shoAA^ed  the  large  proportion  of  145  grains  of  dissolved 
and  suspended  organic  matter,  and  182  grains  of  salme  and  earthy 
matter,  making  in  all  327  grains  of  matter  in  one  imperial  gallon 
And  amongst  others,  another  large  Leith  sewer,  knoAvn  as  the  Bernard 
Street  drain,  pours  its  contents  into  the  harbour  at  the  side  oi  the 
Lower  Drawbridge,  and  the  liquid  discharged  therefrom  contains  18j 
grains  of  organic  matter  and  51^  grains  of  salme  and  earthy  matter, 
in  all  691  crrains  in  the  imperial  gallon. 

Whilst  the  Coal  Hill  sewer  and  the  Lower  Drawbridge  scAver  are 
the  principal  sewers  which  convey  the  house  drainage  of  South  Leith 
into  the  harbour,  there  are  many  smaller  drains  which  discharge  their 
contents  into  the  Avater  not  only  on  the  South-east  side,  but  also  on  the 
North-west  side  of  the  harbour.  -,  ,    .i  i , 

The  general  appearance  of  the  matters  discharged  by  the  Edmburgh 
and  Lefth  soAvers  into  the  Avater  of  Leith  was  foul,  fa3cal,  and  offensive. 
The  night  discharge,  or  that  occuriug  between  11  p.ji.  and  o  a.m.,  was 
comparatively  free  from  gross  pollution,  but  at  all  times  the  contents 
contained  sufficient  organic  matter  in  solution  and  suspension  to  cause 
putrefaction  Avhen  retained  in  a  vessel  for  a  short  time.    EA-en  AA-hen 
the  liquids  were  filtered  through  bibulous  paper,  at  the  moment  of  then 
coUection,  the  filtered  liquid,  though  comparatively  clear,  yet  contained 
much  organic  matter  in  solution,  possessed  a /c«t"^  «<i«"^-' S^'^Ti^ 
taste,  destroyed  the  colour  of  a  large  amount  of  permanganate  of  potash, 
and  when  kept  for  a  short  time  passed  into  a  state  of  pu  refaction 
The  number  of  samples  of  scAvage  liquids  collected  from  ^^^o  ^r.ms  .ni 
sewers  of  Edinburgh  and  Leith,  and  analysed  by  me  ^^^'ffj'^^^^l 
and  these  were  taken  during  all  states  of  the  weather,  and  at  all  times 
of  the  dav  and  night.    Li  every  instance  the  water  Avas  more  or  less 

ntmitfted  with^flocculent  miter,  principally  ot^;;-g-ic  on^^^ 
on  being  allowed  to  settle,  the  suspended  matter  fell  to  the  bottom  ol 
the  vessel, 

IIL'  Sedimentary  Matters  in  the  Seicers  of  Edinburgh  and  Leith. 

The  more  solid  part  of  the  sewage  conveyed  by       drains,  ten^^^^  to 
deposit  Avhenever  Ihe  rapidity  of  the  current  is  ^^l^^-^^'fj^^^^ 
thi  ordinary  sewers  there  is  "O  p-eat  accumulation  of  '^^^^^l 
matter,  yet  the  Lochrin  Burn,  the  Bulls  S  auk  s*^^'*^^'  'J"';*  "^^.^^^^^^ 
ton  Bur  n  are  somcAvhat  sluggish  in  their  movements,  J^5°f,ne 
many  parts  of  their  course  much  foul  deposit  is  found.    Ihis  was  soe 
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cially  observable  nt  tlio  parts  of  the  course  of  these  drains  where  they 
run  as  open  ditches.  At  the  Loclirin  Burn  sewer,  west  of  the  abattoir, 
a  large  amount  of  sedimentary  matter  Avas  found,  and  the  average  of 
seven  samples  (Table  Gr.)  gave  when  dried  49f  per  cent,  of  organic 
matter,  which  contained  a  considerable  amount  of  nitrogen,  and  when 
lying  in  the  bottom  of  the  sewer  was  in  an  active  state  of  putrescence, 
and  evolving  abundantly  offensive  and  noxious  gases.  A  similar 
observation  Avas  made  at  Lochrin  Burn  sewer  immediately  before  it 
arrived  at  the  Caledonian  Distillery,  where  the  bed  of  the  sewer  was 
more  or  less  covered  by  decomposing  and  putrefying  matters,  and  the 
average  of  thi'ee  samples  of  sediment  collected  at  this  point  (Table  G.) 
gave  27f  per  cent,  of  organic  matter  containing  uitrogenous  and 
putrescent  elements.  At  the  Lochrin  Burn  sewer,  immediately  before 
it  discharged  into  the  Water  of  Leith  above  Coltbridge,  much  sediment 
was  also  found,  and  whilst  it  was  likewise  of  an  active  putrescent 
nature,  it  was  mingled  with  more  fine  earthy  matter.  The  average  of. 
three  samples'  (Table  G.)  gave  17  per  cent,  of  organic  matter  con- 
taining nitrogen.  Sedimentary  matter  was  also  collected  in  quantity 
from  the  Bulls  Stank  sewer  at  Lovers  Loan  immediately  after  leaving 
Edinburgh  (Table  Gr.),  and  contained  oO|  per  cent,  of  organic  matter 
of  a  nitrogenous  nature.  And  similar  organic  sediments  were  found 
in  the  Broughton  Burn  at  the  Bennington  Road,  and  just  before  the 
burn  enters  the  Water  of  Leith  (Table  G). 

The  solid  matters  which  form  these  sediments  in  the  various  sewers 
where  the  run  of  Avater  is  slow,  are  in  a  state  of  active  putrescent  fer- 
mentation, and  are  not  only  hurtful  whilst  present  in  the  sewers  by 
giving  off  abundantly  fcetid  exhalations  of  noxious  gases,  but  whenever 
a  shower  of  rain  falls  and  the  amount  of  water  and  the  rapidity  of 
the  flow  increases,  these  sedimentary  matters  are  swept  onwards  and 
are  discharged  with  the  ordinary  liquid  sewage  into  the  bed  of  the 
Water  of  Leith.  The  results  are  that  when  the  i-ain  is  limited  in 
quantity,  much  sedimentary  matter  is  thus  thrown  into  the  stream  and 
lodges  in  the  uneven  bed,  though  when  the  weather  is  broken  and  much 
rain  falls,  the  sedimentary  matters  are  swept  onward  by  the  current 
and  discharged  into  the  sea.  The  quantity  of  such  sedimentary  matter 
which  is  lodged  in  the  bed  of  the  Water  of  Leith  throughout  its  course 
will  be  presently  referi-ed  to,  and  the  nature  of  the  gaseous  emanations 
from  those  putrefying  sediments  will  also  be  described  in  detail. 

IV.  The  Water  of  Leith. 

The  offensive  state  of  the  water  and  harbour  of  Leith,  due  to  the 
discharge  of  the  sewage  of  70,000  of  the  inhabitants  of  Edinburgh 
and  30,000  of  the  inhabitants  of  Leith,  has  necessarily  called  forth 
public  attention  on  several  occasions  for  the  purpose  of  adoptiuo- 
some  means  for  the  arrestment  of  the  evil.  Accordingly^  in  lS5i 
operations  were  commenced  for  the  purpose  of  aiding  to  some  extent 
in  the  removal  of  the  fulsome  discharges  by  providing  a  more  rapid 
run  of  water  at  certain  parts.  The  original  and  natural  bed  of  the 
Water  of  Leith  is  of  a  very  uneven  and  rocky  nature,  and  beino-  of 
some  width,  the  small  amount  of  water  which  accompanies  the  sewage 
except  in  floods,  is  only  sufficient  to  diffuse  it  over  the  bed  of  tlie 
stream  and  convey  it  down  in  a  sluggish  manner,  which  admits  of  a 
great  deal  of  the  solid  matter  being  deposited  in  tho  rocky  pools  and 
cavities  and  on  the  banks  of  the  stream.  The  measures  adopted  n 
Jonfi  T'f  '-^  I'^'i  of  tl^e  Edinburgli  district,  and  were 

confined  to  tho  improvement  of  the  bed  of  the  river  for  only  a  mile 


and  a  quarter  in  lengtli,  from  St.  Bernard's  Bridge  to  &t  Marks  1  lace, 
with  a  break  of  about  200  yards  at  the  ford  at  Malta  Green.  Ihe 
pools  in  the  stream  were  filled  in  and  the  shallow  and  deep  places 
were  levelled,  whilst  the  channel  was  narrowed  by  making  a  run  in 
the  centre  of  the  bed  of  the  river,  by  filling  in  the  banks  with  stones, 
and  keeping  the  run  clear  by  wooden  planks  being  placed  along  each 
side  Open  iron  conduits  were  also  laid  at  the  sides  of  the  narrowed 
channel  so  as  to  convey  the  sewage  from  the  drains  into  the  central 
run.  It  was  also  proposed- that  when  the  matters  had  been  conveyed 
down  to  St.  Mark's  Place,  that  the  foul  water  should  be  there 
subjected  to  some  deodorising  process.  The  latter  part  of  the  scheme 
was  never  attempted,  but  the  narrowing  of  the  channel  was  carried  out. 

Arrangements  were  also  made  for  the  flushing  of  the  central  run  by 
diverting  water  from  the  mill-lades  for  a  few  hours,  once  a  fortnight, 
and  for  the  liberty  of  using  the  water  in  this  way  the  sum  of  30/.  a 
vear  was  arranged  to  be  paid  to  the  miU  owners. 

^  Thl  scheme  for  the  levelling  of  the  bed  of  the  stream  and  the  con- 
fining of  the  run  of  water  and  sewage  was  no  doubt  eifectual  m  arresting 
the  deposition  of  large  quantities  of  decomposing  filth  at  certam  parts  of 
the  stream,  but  it  was ^nly  a  partial  benefit.  No  ^-^P^'^^^/^^"^^^^^^^^ 
effected  in  the  bed  of  the  river  above  where  the  run  was  restucted, 
andin  those  upper  parts,  as  behind  Ainslie  and  Moray  Places,  he 
numSrle  s  pook  ^  bed  stUl  admitted  of  the  deposition 

onarge  quantities  of  putrescent  sediment.  Moreover,  tbe  narrowed 
channflwas  not  free  from  sedimentary  orgamc  matter,  and  m  mo.t 
Places  hi  slic^htest  agitation  of  the  bottom  gave  rise  to  the  evolution 
5  numberless  bubble?of  gas.  And  again,  whenever  the  wa^^^^ 
little  overflowed  the  narrow  channel,  and  then  subsided,  it  lett  on  the 
blnfe  muchTrganic  sediment  which  filled  up  the  spaces  between  the 
JtTnes,  and  bei'ng  alternately  moistened  and  dried,  and  acted  n  by 
the  sun's  rays,  emitted  much  offensive  effluvia.  Whilst  the  nuisance 
wa's  not  entiLiy  abated  in  those  parts  of  the  stream  where  t^^  <^J^^--^^ 

was  narrowed,  the  working  out  of  tbe^c^l^^^  ^^tlll  to  St  M^^^^^^^ 
conveyance  of  large  quantities  of  offensive  ^^^'''f'^^^^JZ^^^^ 
Place  below  which  there  is  a  miU-dam  or  caul,  and  the  watei  oein 
£e  kept  back,  became  extremely  sluggish  in  its  movement^^  and 
dPnosited  much  of  the   suspended  matters.     The  lesult  t\  as  tne 
SumulatioTat  this  part  of  i  foul  ^^^^ 
in  a  state  of  active  putrescent  ^^'^^^^t^t^^^V  T^^/.  P/"'^^^^^^ 
sin  enormous  cesspool,  near  the  upper  end  of  which  theie  were  ^teppiu 
XnTcnow  a  bridge  ,  and  on  numerous  occasions  especially     « " 
wpnther  when  there  was  occasion  to  use  the  stepping  stones,  the  foul 
W.^condition  of  the  Water  of  Leith  was  plainly  observable,  and  the 
Sy  oto'e  exh^^^^^         which  emanated  therefrom  in  tl-  -avmer 
s^asoL  of  the  year  were  such  as  to  1- Jce  -  „itde^^^ 

The  improvements  in  the         V^ion  of  part  of  t  e  b^^^^^^^^ 
of  Leith  Avhich  were  commenced  in  18o4  ^rre^t- 
?he  abstraction  of  sewage  from  tl.o  Water  of  Le.A  or  Jo  the  -^^^e^^^^^ 
xnent  of  the  discharge  of  inMnn'^t'es  thereinto,  but^  it  meid^  ar^^^^^ 
for  a  partial  alleviation  of  the  evil  in  one  d  .tr ict  ol  l^«J.nD 
Whilst  much  of  the  stream  above  tli^  nnrrowed^^ 
ordinary  foul  state,  there  was  much  left  .^^^ '^^^^^^^^^^^      a„d  the 

Edinburgh  to  Leith  there  was  no  abatement  of  the 
harbour  of  Leith,  as  previously,  ««Vtinued  to  leccn  e  tn^ 
100,000  people.    Matters  were  in  this  position  ^  ben  the  c  1 

of  Edinburgh  and  Leith  instructed  me,  ^^^'^^''^^jSlo^^^^^-^- 
Penny  of  Glasgow,  to  institute  a  full  series  of  esperimeniai 
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tions  on  the  nature  of  the  sewage  discharged  into  the  Water  of  Leith, 
and  the  effect  which  that  sewage  had  upon  the  stream  itself  and  the 
harhour  of  Leith.  The  chemical  nature  of  the  sewage  as  discharged 
by  the  drains  and  sewers  of  Edinburgh  and  Leith  has  been  ah-eady 
fully  adverted  to  in  this  paper,  and  the  details  of  the  analyses  made 
by  me  of  these  sewage  matters  ai-e  given  in  the  tables.  I  have  now 
to  refer  to  the  chemical  composition  of  the  Water  of  Leith  as  con- 
taminated by  the  sewage  ;  and  in  order  that  the  effect  of  such  may  be 
correctly  observed,  I  will  first  refer  to  the  nature  and  condition  of  the 
Water  of  Leith  before  it  reaches  Edinburgh,  and  thereafter  to  its  state 
when  it  receives  the  various  accessions  of  sewage. 

V.  The  Water  of  Leith  above  Coltbridge. 

The  sources  of  the  Water  of  Leith  are  mainly  derived  from  the 
upland  districts  on  the  Pentland  Hills,  and  the  waters  originally  are  of 
a  peaty  or  mossy  nature.  The  water  is  collected  in  large  compensating 
ponds  or  reservoirs  ;  two  of  which  are  situated  about  eight  miles  west 
from  Edinburgh,  and  the  outlet  from  which  is  known  as  the  Bavelaw 
Burn,  and  the  remaining  reservoir  is  about  13  miles  west  from  Edin- 
burgh, and  its  water  flows  into  the  head  stream  of  the  Water  of 
Leith.  The  Bavelaw  Burn  joins  the  Water  of  Leith  above  the 
village  of  Currie,  about  six  miles  west  from  Edinburgh,  and  the  two 
streams  then  flow  on  to  Edinburgh  as  the  Water  of  Leith.  There  is 
a  flax  ropery  work  and  a  paper  mill  on  the  Bavelaw  Burn,  and  six 
paper  mills,  a  washing  establishment,  and  a  glue  work  on  the  Water  of 
Leith  before  it  arrives  at  Coltbridge  and  mingles  with  the  scAvage  of 
Edinburgh.  The  ropery  and  the  paper  mills  discharge  considerable 
quantities  of  dark-coloured  alkaline  solutions  from  the  boilers  in  which 
the  flax,  rags,  and  esparto  fibre  have  been  boiled,  and  these  discharges 
tend  to  increase  the  quantity  of  saline  and  organic  matters  dissolved  in 
the  water,  as  may  be  seen  from  Table  H.,  where  the  analyses  are  given 
of  eleven  samples  of  water  from  the  Water  of  Leith  before  it  reaches 
the  neighbourhood  of  Edinburgh,  and  also  the  analyses  of  23  samples 
collected  immediately  above  Coltbridge  and  just  before  the  contami- 
nation of  the  stream  with  the  sewage  conveyed  by  the  Lochrin  Burn 
From  the  latter  analyses  it  will  be  observed  that  the  average  of  these 
23  samples  gives  5  grains  of  organic  matter  and  15^  grains  of  saline 
matter  in  one  imperial  gallon,  in  all  20^  grains.  The  discharges  from 
the  ropery  company  and  the  paper  mills  contain  much  alkali,  s«luble 
silica,  and  some  organic  matter  dissolved  therein,  accompanied  by  the 
washings  of  the  boiled  rags,  and  the  water  from  the  washing  and 
beating  engines  and  paper  machines.  These  fluids  tend  to  com- 
municate more  or  less  of  a  yellow  brown  colour  and  slight  alkalinity 
to  the  Water  of  Leith,  but  they  do  not  leave  any  deposit  on  the  stones 
in  the  bed  of  the  stream  or  on  the  banks  thereof.  So  far  as  the 
chemical  observations  were  carried  out,  there  was  no  appearance  of  a 
putrefactive  tendency  in  the  contents  of  tlie  water  as  it  arrived  at 
Coltbridge  as  a  running  stream,  and  though  the  water  was  not  to  be 
commended  for  dietetic  use  and  ought  not  to  bo  employed  for  such 
yet  there  were  no  offensive  gases  escaping  therefrom,  and  tlierefore 
there  was  no  evidence  of  the  contamination  of  the  nei"-]ibouring 
atmosphere  by  exhalations  which  miglit  be  regarded  as  unwholesome. 
There  are  several  villages  situated  on  or  near" the  banks  of  the  Water 
of  Leith  before  it  arrives  at  Coltbridge,  but  these  villnges  have  no 
regular  system  of  house  drainage,  and  hence  the  water  is  not  materially 
contaminated  with  sewage  in  its  upper  parts,  and  certainly,  it 


arrives  at  Coltbridge,  it  does  uot  contaiu  an  appreciable  trace  of  house 
sewage. 

VI.  The  Water  ofLeilhfrom  Coltbridge  to  the  Harbour  of  Leith. 

Whenever  the  Water  of  Leith  arrives  at  Coltbridge  and  the  Lochrin 
Burn  min<Tles  its  sewage  therewith,  then  the  water  begins  to  assume 
an  offensive  appearance,  acquires  a  foetid  odour  and  taste,  and  when 
kept  for  a  short  time  becomes  putrescent.  After  receiving  the  sew- 
a4  the  proportions  of  organic  and  saline  matters  increase  in  quantity. 
Samples  of  the  water  at  all  the  principal  points  in  its  course  through 
Edinburgh  and  Leith  and  passing  out  into  t>e  harbour,  were  collected 
at  different  times  and  subjected  to  analysis  (Tables  L,  K.  L.  M 
and  N.)    This  part  of  the  stream  divides  itself  into  fne  distinct 

^"'^'rriw  Coltbridge  down  to  the  dam  below  Water  of  Leith  vil- 
lao-e,  where  much  of  the  Avater  is  at  all  Beasons  diverted 
into  the  lade  which  traverses  the  whole  length  of  Edinburgh, 
and  where,  in  ordinary  dry  summer  weather,  the  whole  of  the 
liciuid  flows  into  the  lade.  ^i,    i  j 

II.  From  the  dam  below  Water  of  Leith  village  where  the  lade 

diverges  from  the  main  stream,  down  to  St.  Mark's  Place. 
II  The  lade  which  commences  at  the  Water  of  Leith  vill^e  and 
after  traversing  Edinburgh,  is  again  umted  with  the  Water  of 
Leith  at  St.  Mark's  Place. 


IV  The  Water  of  Leith  at  St.  Mark's  Place  after  the  sti'eam  and 

'     Hde  with  their  Edinburgh  impurities  have  commmgled,  and, 
V.  Fi-om  St.  Mark's  Place  down  to  and  including  the  hai-bour  of 

The  firs^t  mrt  of  the  district  comprehended  from  Coltbridge  down  to 
the  dam  below  the  Water  of  Leith  village  contains  the  natural  flow  of 

S:  ^^^f^  the 
SSHSS-th^^ 

sited.   These  mi  l  aams  ^-^.^,.^^^1  j^to  the  lades,  and  necessarily 

in  dry  or  summei  ^^e^*^"  J      an  e  ^^^^^^ 

tll^^:  tTc  Uqu  /o  he'^tream  or  lade,  however,  still  retains 
such  pel  lods.    J-^^e  ^^qu  suspension.    Eleven  samples  of 

much  organic  ^^'^^f  i  'u  soiutio  ^  subjected  to  analysis 

26  grains.  .     •,     •     „4.        cUm  liplow  the  Water  of  Leith 

The  second  district  ^^Sms  ^t  the  dan.  bd^^^^^^^^   N      .^^  ^^^.^ 

village  and  t^-^^^^^^^^L^^^^^^  ^^.^^ 
respect,  that  whilst  duiing  ^f^^^J  J      j  portion  passing 

of  water  over  the  dam  there  is,  at  otliei  t  me  i  ^^^^  ^^^^^ 

over,  and  it  is  only  ^^""^^/°",tpSi^Sy  dry  bed  of  the  Water  of 
is  seen  below  the  dam.    The  cmnpaiali^eiy  y 

Leith,  howe.-er,  very  soon  «  .^^J'^^for  some  distance  along- 
Icakage  from  the  sides        ?  ifl^.^    and  in  other  part  from  numerous 
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ami  six  samples  from  the  Water  of  Leith  above  Stoclcbridgc  (I'able  K.), 
and  the  mean  of  the  analyses  of  these  samples  gave  about  10  grains 
of  organic  matter  and  16^  grains  of  saline  matter  in  the  imperial 
gallon,  in  all  26;^  grains.  At  Stockbridge,  however,  the  water  receives 
the  contents  of  two  large  sowers  (the  South  or  Moray  Place  sewer 
and  the  North  sewer),  and  nine  samples  collected  about  30  yards 
below  the  point  of  discharge  of  tlrese  sewers  at  Stockbridge  (Table  K.) 
gave  an  average,  in  one  imperial  gallon,  of  9  grains  of  organic  matter 
and  15^  grains  of  saline  matter  in  solution,  and  14^  grains  of  organic 
matter  and  2^  grains  of  earthy  matter  in  suspension,  in  all  23^  grains 
of  oi'ganic  matter  and  18  grains  of  saline  and  earthy  matter  dissolved 
and  suspended  in  the  Water  of  Leith  at  this  point.  4-"other  station 
behind  Warristou  Crescent  and  below  the  entrance  of  the  Canon- 
mills  sewer  gave  similar  evidence  of  the  contamination  of  the  water 
(Table  K.) 

The  Edinburgh  lade  district  commences  at  the  dam  belov/  tlie  Water 
of  Leith  village  ;  it  is  one  of  six  lades  which  receive  the  Water  of 
Leith  between  Coltbridge  and  the  sea,  and  each  of  which  has  its 
appropriate  mill-dam.  These  lades  take  in  all  the  river-water  as  well 
.  as  theXochrin  Burn  during  the  ordinary  dry  weather  in  summer,  and 
the  amount  of  water  in  the  lades  is  about  1,600  cubic  feet  per  minute. 
The  principal  lade  is  the  one  which  traverses  Edinburgh  and  which 
begins  at  the  Water  of  Leith  village.  Generally  it  runs  as  an 
open  ditch,  occasionally  washing  the  sides  of  the  houses,  passing 
through  below  houses  and  under  the  streets,  and  ultimately  arrives 
once  again  at  the  Water  of  Leith  at  St.  Mark's  Place.  The  lade 
and  its  contents  were  specially'  examined  behind  Ainslie  and  Moray 
Places,  and  behind  Lidia  Place,  where  the  wall  of  the  houses  is 
actually  the  side  of  the  lade,  and  where  spouts  standing  out  from 
the  houses  discharge  the  contents  of  household  sinks  and  closets 
directly  into  the  lade.  At  Clarence  Street,  Avhere  the  lade  passes 
below  the  houses  ;  at  Eyre  Place,  Avhere  it  flows  in  front  of  the 
houses,  as  well  as  at  Beaver  Hall,  and  immediately  before  the 
junction  of  the  lade  with  the  stream,  and  indeed  at  all  parts  of  the 
course  of  the  lade,  the  liquid  was  foul  and  fascal,  and  the  average  of 
eight  samples  collected  at  two  different  stations  (Table  L.)  gave  lOf 
grains  of  organic  matter  and  18^  grains  of  saline  and  earthy  matters, 
in  all  29  grains,  dissolved  and  suspended  in  one  imperial  gallon. 

The  district  of  St.  Mark's  Place  is  interesting  as  the  spot,  where 
the  Water  of  Leith  conveyed  in  the  lade  once  again  joins  the 
stream,  and  at  this  point  the  effect  of  the  greater  part  of  the  Edin- 
burgh sewage  upon  the  natural  water  of  the  river  is  best  observed. 
The  pool  of  Avater  at  St.  Mark's  Place  is  of  considerable  leno-th 
and  depth,  and  the  flow  of  the  water  is  retarded  by  a  mill-dam 
at  a  little  distance  below.  The  liquid  presents  a  most  offensive 
appearance,  and  contains  much  organic  matter  in  mechanical  sus- 
pension as  well  as  in  solution.  Much  putrifying  organic  matter 
lies  at  the  bottom  of  the  pool,  and  indeed  the  district  is  an  enor- 
mous cesspool.  The  decomposing  sediment  is  constantly  evolving 
numberless  bubbles  of  noxious  gases,  the  disengagement  of^Avhich 
causes  a  constant  commotion  in  this  comparatively  stagnant  pool,  and 
tends  to  keep  much  matter  in  a  state  of  mechanical  suspension  in'  the 
water.  The  fulsome  condition  of  the  Water  of  Leith  at  this  district 
especially  in  a  warm  summer  day,  is  highly  disgusting  and  abominable' 
18  samples  of  the  liquid  were  collected  from  the  Water  of  Leith  it 
fet.  Mark's  Place  (Table  M.},  and  the  average  of  these  samples  o!  h 
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one  imnerial  gallon  8  grains  of  organic  matter  and  14|  grams  of 
saline  matter  in  solution,  and  18^  grains  of  organic  matter  and  lo^ 
erains  of  earthy  matter  in  suspension:  in  all  26i  grains  of  orgamc 
matter  and  30  grains  of  saline  and  earthy  matter  in  solution  and 
suspension.  The  foul  appearance  of  the  liquid  at  St.  Mark  s  Place 
was  increased  during  the  warmer  months  by  floating  patches  ot 
organic  matter  bouyed  up  by  the  gases  evolved  during  the  putrefaction 
of  the  mass,  and  which  not  only  served  to  keep  such  matter  floating 
but  also  were  successful  in  raising  from  the  bed  of  the  pool  a  constant 
succession  of  new  aggregations  of  decomposing  matters. 

The  fifth  district  extends  from  St.  Mark's  Place  down  to  the  hai-boui 
of  Leith,  and  13  samples  of  water  were  collected  at  10  different 
places  (Table  N.).    One  sample  was  from  the  dam  above  Bonning  on, 
which  is  the  lower  end  of  the  pool  which  extends  up  to  St.  Maik . 
Race  ;  one  sample  was  taken  from  the  Water  of  Leith  at  the  boundaiy 
of  Edinburgh  aid  Leith  at  Bonnington  Bridge  ;  another  B^mple  from 
the  dam  above  Junction  Eoad  Bridge  ;  one  sample  from       Water  of 
Leith  abpve  the  saw  mills  at  Leith;  two  samples  from  the  haiboui 
c?Leith  below  the  Junction  Road  Bridge  ;  three  samples  from  the 
harbour  above  the  Coal  Hill ;  one  sample  from  the  harbour  m  front  of 
the  CoLl  Hill  sewer  ;  one  sample  from  the  harbour  at  the  upper  draw- 
brido^e    one  sample  from  below  the  upper  drawbridge ;  and  one  sample 
from°  th'errrbou/off  the  Victoria  Dock-head.    Severa  of  these  samples 
were  very  foul  from  the  large  amount  of  suspended  organic  matter, 
Tnd  in  an  cases  there  was  sufficient  putrescible  matter  present  to  cause 
the  liquid  to  exhibit  a  foetid,  nauseous  odour,  and  a  turbid  and  nasty 

'Thrspecial  conclusions  which  --to  be  drawn  from  the  observa^^^^^^^^ 
on  the  water  of  the  Water  of  Leith  from  Coltbridge  down  to  the  sea 
and  the  relative  analyses,  are  that  whilst  the  water  is  comparat  vel; 
free  from  impurity  before  being  contaminated  by  the  sewage,  and  i= 
not  liable  to^ecome  putrescent,  yet,  the  moment  the  sewage  enter, 
the  stream  the  water  is  rendered  foul,  and  as  the  drams  increase  m 
nLbei  and  discharge  their  f^cal  contents  into  the  stream  the  nuisance 
Seases     At  no  time  after  the  Lochrin  Burn  enters  is  the  water  free 
from  Se  power  of  passing  into  a  state  of  putrescence.    Even  when 
filtered  on^  tlTe  spot  at  many  different  stations,  the  liquid  which  was 
obtained  though  somewhat  clear  and  transparent,  yet  contained  more 
or  kss  or' ani?  matter,  had  a  foul  taste  and  a  fcetid  odour,  destroyed 
?he  colour  of  much  permanganate  of  potash,  and  when  aUowed  to 
id  for  some  days  passed  into  putrefactive  fermentatcon  and  evolved 
stinking  gases. 

VIL  The  Sedimc7itarrj  Matters  in  the  Bed  of  the  Water  of  Leith. 
The  solid  matters  Avhich  the  sewers  of  Edinburgh  and  Leith  carry 

rocky  bed  of  the  stream,  and  also  at  the  bottom  of  the  still  .^ater 
which  is  found  above  all  the  six  mill  dams  or  cauls. 

Tmmediate     below  the  entrance  of  the  Lochrin  Burn  into  the 
Wa^of  Mb  at  Coltbridge  a  bank  of  deposit  of  decomposing  solu 
silage  matter,  several  feet^in  depth  lies  l-'t-fying  nm^  oxh^^^ 
gases!  and  from  this  point  to  the  mill-dam  at 
?he  fermenting  sediment  is  more  or  less  deep,  ^f,  ^^^^f,,  ^^^^ 
.station  down  to  the  harbour  of  Leith,  the  bed  of  the  Water  o.  Leiti , 
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including  the  patt  where  tlie  channel  is  narrowed,  and  also  the  bottom 
of  the  lade,  arc  covered  more  or  less  thickly  with  putrefying  sediment 
(Table  0.)-    This  was  specially  observable — 

1.  At  the  dam  below  Water  of  Leith  village,  where  the  foul  deposit 

consisted  on  the  average  of  four  samples,  of  48  per  cent,  of 
organic  matter,  containing  nitrogen,  and  was  in  a  state  of  active 
putrescence  (Table  0). 

2.  In  the  numerous  pools  in  the  rocky  bed  of  the  "Water  of  Leith 

behind  Moray  and  Ainslie  Places,  where  the  putrefying  stuff  is 
often  two  feet  in  depth,  and  contains  on  the  mean  of  two  samples 
45  per  cent,  of  organic  matter  with  nitrogen  (Table  O.) 

3.  In  the  bed  of  the  Water  of  Leith,  below  the  North  and  South 

sewers  at  Stockbridge,  where  the  average  of  eight  samples 
washed  up  upon  the  banks  gave  43-g-  per  cent,  of  organic 
matter ;  a  sample  taken  from  the  sides  of  the  narrowed  channel 
gave  34-|-  per  cent,  of  organic  matter  ;  a  sample  collected  from 
the  bottom  of  the  narrowed  run,  80  yards  below  Stock' 
bridge,  gave  25  per  cent,  of  organic  matter  ;  and  still  further 
down,  at  Malta  Terrace,  the  sediment  in  the  bottom  of  the 
run  gave  32^  per  cent,  of  organic  matter  (Table  O.).  In  all  of 
these  instances  the  organic  matter  was,  as  usual,  of  an  olFensive 
and  putrescent  nature,  and  contained  a  decided  pi'oportion  of 
nitrogen. 

4.  In  the  bed  of  the  Water  of  Leith,  in  front  of  the  Canonmills 

sewer,  which  contained  organic  matter  to  the  extent  of  31f 
per  cent.  (Table  O.). 

5.  In  the  narrowed  channel  behind  Warriston  Crescent,  and  in  the 

bed  of  the  Water  of  Leith  at  St.  Mark's  Place,  after  the  junc- 
tion of  the  Edinburgh  lade,  when  the  average  of  nine  samples 
gave  36  per  cent  of  organic  matter  containing  nitrogen.  From 
this  point  down  to  the  dam  above  Bennington  there  is  a  stretck 
of  water  of  nearly  half  a  mile  nearly  stagnant  and  overlying  afoul 
deposit  of  from  one  to  three,  and  even  at  its  lower  parts  to  four 
feet  in  depth.  Indeed,  this  stretch  of  water  is  an  enormous  cess- 
pool open  to  the  air,  and  the  sedimentary  matter  is  in  a  state 
of  active  putrefaction.  At  the  dam  above  Bennington  the 
sediment  contained  49|  per  cent,  of  organic  mattei-,  accom- 
panied by  1  -  4  of  nitrogen  (Table  0.)  ;  and, 
G.  In  the  bed  of  the  Water  of  Leith  at  the  boundary  of  Edinbui'gh 
and  Leith  at  Bonniugton  Bridge,  Avhere  one  sample  gave  27  per 
cent,  of  organic  matter  ;  below  the  junction  of  the  Broughton 
Burn  where  the  dried  sediment  contained  13|  ])er  cent,  of 
organic  matter,  and  at  the  dam  above  Junction  Road  Bridge, 
where  the  deposit  is  from  one  to  two  feet  in  thickness,  and  con- 
tained 27|  per  cent,  of  organic  matter,  accompanied  by  0"7  of 


nitrogen. 


The  lades  also,  which  now  and  again  convey  tlic  whole  or  tlie  mnjor 
part  of  the  Water  of  Leith,  arc  not  exempt  from  these  organic  sedi- 
mentary deposits.  The  lade  wliich  commences  at  the  Watei-  of  Leith 
village,  and  traversing  Edinl)urgh,  is  again  discharged  into  the 
stream  at  St.  Mark's  Place,  has  an  avernge  deposit  of  6  to  8  inches  of 
organic  matter  at  many  places,  and  seven  samples  taken  fi-oni  the  lade 
behind  Ainslie  Place,  Moray  Place,  and  India  Place",  and  above  Cauon- 

S?"^'  g^^V  "  "''/a'  ^'"2'^'  P*^'-  «^»^-  of  organic  matter  with 

0  69  ot  nitrogen  (lable  O.). 

din/n?  ^''"'^T'f  ^f'l'  ^''^P"^'-*^^)'!".?  ^^Vosh  is  diffused  through  a 
depth  of  one  to  two  feet,  and  is  necessarily  mingled  with  fine  smid 


hue  sand 
B  2 


20 


bvonglit  ill  by  eacli  tide.  Samples  of  the  deposit  were  collected  at 
all  the  principal  points  on  both  sides  of  the  harbour,  and  they  were 
taken  at  a  little  distance  from  the  banks  so  as  fairly  to  represent  the 
condition  of  the  mud  or  deposit  in  the  harbour.  When  tlie  tide  was 
out  it  was  observed  that  the  whole  bed  of  the  harbour  was  composed 
of  a  black-coloured  slimy  foul  deposit.  12  samples  of  the  sedimentary 
matter  lying  towards  the  south-east  side  of  the  harbour  gave  an 
avera^vc  of  28^  per  cent,  of  organic  matter  containing  nitrogen,  and 
6  samples  collected  towards  the  north-west  side  of  the  harbour  gave 
an  average  of  20  per  cent,  of  organic  matter  with  fully  0-60  ot 

.nitrogen  (Table  P).  ,      .        n  t  -^-i   e  n^i^ 

These  sedimentary  deposits  found  in  the  river  of  Leith,  from  Colt- 
brido-e  downwards  to  the  harbour  of  Leith,  and  m  a  1  the  mill  lades 
connected  therewith,  are  undoubtedly  due  to  the  discharge  of  the 
sewate  of  Edinburgh  and  Leith  into  the  Water  of  Leith  and  the  lades, 
and  a°re  not  only  foul  and  unsightly  in  themselves  but  are  far  more 
noxious  as  hotbeds  for  the  disengagement  of  unwholesome  gases.  The 
rapidity  with  which  the  gas  escapes  from  these  organic  muds  is  such 
tha  at  the  dam-heads  and  in  the  harbour,  the  water  floa  ing  above 
the  putrefying  stutF  is  perforated  every  moment  with  bubbles  of  gas, 
and  Cabimcb.nt  are  these  that  in  many  places  the  water  presents  the 
appearance  of  being  a  state  of  ebulhtion. 

VIII.  The  Gases  evolved  from  the  Muds  or  Sedimentary  Matters. 

The  -ascous  emanations  from  the  putrefying  deposits  in  the  bed  of 
+be  Water  of  Leith,  the  lades,  and  the  harbour,  have  received  special 
n  tention  in  their  examination.  These  gases  are  evo  ved  more  or  less 
Slv^ccordi^'^  to  the  depth  of  the  organic  mud,  and  the_ temperature 
of  ti  e  -^eas^^^^        l^e^^e,  in  summer  weather,  the  putrefactive  processes 

..p  JlirJ^mm-c  nuickly,  give  rise  to  the  disengagement  of  much  gas 
Ten  wh  S  r;  serenL'  are  kept  at  rest,  and  lead  te  the  evolution  of 
Hio-c  nuantities  whenever  the  deposit  is  agitated  by  a  rod.  In  the  bed 
of  the  Water  of  Leith,  especially  at  Coltbridge,  behind  Ainshe  and 
Morav  Phces  at  St.  Mark's  Place  down  to  the  dam  ^^ove  Bonmngton 
Moi  ay  i  laces,  at  o  above  Junction  Road  Bridge,  and 

t  T^$ZJ^t^.  d.e,,ga™t  of  of  gas  is 

}nce<.!mt  and  vesembles  a  sliowei-  of  i-aiu  falling.    In  the  part  ol  tbe 

^^Tk^  °or  !rrr«'af  r '  if no^s;;- a'!;; 

T,  o?    "o^'waJ^  oVl  e^^^^^^^^  dowmvavds  in  ob.a.mng 

"Ttf  coUeoUon  of  ..-e^|ase.  »  ^-Ue  ™ 

^„U.h  ,vas  flowmg         *e  d  pos,.^^       be,  ^^  ^^ 

water  with  a  funna.itlaciica^^^        enterin<r  the  bottle  displ-iced  the 

,vhen  °f  f  Xuv'  *  1  rd  ,vas  inserted  into  the  n.onth 

Sr:"r  ='^.0^,  ;:  if  b^'^ru'r  proportions  of  ear. 
add  Ld  oxj-gon.    The  pJopor.ion^f  the  latter  gas  ,vas  sn,aU, 


and  tlicre  is  little  doubt  that  some  at  least  of  tliis  oxygen  may  be 
regarded  as  derived  from  the  gases  dissolved  in  the  water  used  in  the 
collection  and  examination  of  the  samples  of  air  under  analysis.  The 
carbonic  acid  was  determined  by  absorption  with  potash,  and  the  oxygen 
was  ascertained  by  the  use  of  pyrogallic  acid  and  potash,  whilst  the 
remaining  gases  were  merely  brought  into  contact  with  a  lighted  taper 
and  observed  to  burn  with  a  blue-white  flame.  The  combustible  gases 
which  are  well  known  to  be  evolved  from  decomposing  plant  and 
&nimal  substances  during  putrefactive  decay  are  marsh  gas  or  light 
carburetted  hydrogen,  hydrogen,  and  carbonic  oxide,  and  from  the 
f^Btid  odour  of  the  residual  gas  in  all  of  the  experiments,  I  liave  no 
doubt  that  these  were  accompanied,  in  the  gases  collected  by  me  from 
those  deposits  of  mud,  by  smaller  proportions  of  other  gaseous  sub- 
stances of  a  foul  and  noxious  nature.  In  the  majority  of  instances  no 
traces  of  sulphuretted  hydrogen  were  obtained  when  lead  paper  was 
introduced  or  when  the  odour  of  the  gas  Avas  tried,  but  in  the  gases 
evolved  from  the  sediment  in  the  Water  of  Leith  behind  Warriston 
Crescent  in  Edinburgh,  and  that  between  the  upper  and  lower  draw- 
bridges in  the  harbour  of  Leith,  as  also  in  those  evolved  from  the  mud 
off  the  jetty  head  at  the  entrance  to  the  Victoria  Dock,  decided  traces 
of  sulphuretted  hydrogen  were  obtained. 

Fourteen  samples  of  gas  collected  from  sedimentary  matters  were 
examined.  One  sample  of  gas  was  taken  from  the  mud  or  deposit 
in  the  Lochrin  Bui-n  sewer  ;  two  samples  from  the  sediment  in  the  bed 
of  the  Water  of  Leith  at  Coltbridge  ;  two  samples  from  the  bed  of 
the  Water  of  Leith  behind  Moray  Place  ;  two  samples  from  the 
sediment  in  the  lade  behind  Lidia  Place  ;  one  sample  from  the  bed  of 
the  Water  of  Leith  below  Stockbridge  ;  one  sample  behind  Warriston 
Crescent  ;  two  samples  from  St.  Mark's  Place  ;  one  sample  from  the 
dam  at  Junction  Road  Bridge  ;  one  sample  from  between  the  uj)pei* 
and  lower  drawbridges,  and  one  sample  from  off  the  jetty  head  at  the 
entrance  to  Victoria  Dock  (Table  Q.).  The  proportion  of  carbonic 
acid  in  the  gases  ranged  from  1  -56  to  25-60  per  cent.  ;  of  oxygen  from 
0-32  to  2 -1  7  per  cent.  ;  and  of  other  gases  which  were  combustible 
with  a  blueish-white  flame  from  72-60  to  97  per  cent. 

The  experimental  results  on  the  composition  of  the  gases  evolved 
from  sedimentary  matters  in  foul  burns  and  waters  teach  the  important 
doctrine,  that  the  escape  of  sulphuretted  hydrogen  may  scarcely,  if  at 
at  all,  be  recognized,  and  yet  large  quantities  of  combustible  gases, 
undoubtedly  of  organic  origin,  may  be  disengaged  into  the  surrounding 
atmosphere,  and  consequently  that  the  contamination  of  the  air  may 
occur  without  sulphuretted  hydrogen  being  observed. 

During  the  progress  of  these  experiments  attention  was  directed 
to  a  green  substance  consisting  mainly  of  Eugleiia  viridis,  one  of  the 
Phytozoa,  which  was  observed  on  the  surface  of  the  stagnating  mud  at 
the  side  of  the  Lochrin  Burn,  and  in  shallow  parts  of  the  Water  of 
Leith  as  at  St.  Mark's  Place,  and  which  was  said  to  neutralise  in  great 
part  the  deleterious  effects  of  the  gaseous  exhalations,  and  even  to  lead 
to  the  disengagement  of  oxygen  gas  in  large  volumes.  A  considerable 
quantity  of  the  green  slime  was  separated  as  well  as  practicable 
from  the  underlying  filthy  sediment,  and  having  been  placed  in  a 
bottle  till  it  was  filled,  the  bottle  was  then  inverted  in  a  basin, 
and  immediately  gases  began  to  bo  evolved.  On  testing  these  gases 
in  about  three  hours,  there  Avero  found  carbonic  acid  13-40  per 
cent.,  oxygen  1-60  per  cent.,  and  other  gases,  which  wore  com- 
bustible with  a  blueish-white  flame,  85  per  cent.  (Table  Q.)  It  was 
proved,  therefore,  that  this  green  slime  does  not  practically  lead 
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to  the  disengagement  of  oxygen,  and  indeed  the  gases  which  are 
evolved  therefrom  are  essentially  identical  with  those  obtained  from 
any  foul  deposit  in  a  sewer  or  in  water  conveying  sewage. 

Moreover,  the  green  slime,  when  collected  from  the  surface  of  the 
sedimentary  matter,  and  placed  in  a  bottle  which  it  filled  about  one 
third,  and  the  remaining  two  thirds  being  left  as  common  air,  it  was 
found  that  in  40  hours  the  composition  of  the  atmosphere  had  so 
materially  changed  that  a  lighted  taper  was  immediately  extinguished 
on  being  introduced.    A  chemical  analysis  proved  tliat  the  atmosphere 
left  in  the  bottle  contained  11-56  per  cent,  of  carbonic  acid,  only 
2-01  per  cent,  of  oxygen,  and  86  -43  per  cent,  of  other  gases,  which 
in  their  mixed  state  were  not  combustible  and  did  not  support  com- 
bustion (Table  Q.).    These  two  experiments,  therefore,  demonstra,ted 
that  practically  the  evolution  of  oxygen  gas  from  the  green  slime 
covering  a  mass  of  putrescent  filth  was  at  a  minimum  and  was  highly 
probleniatical,  whilst  the  disengagement  from  the  mass^  of  carbonic  acid 
and  of  combustible  gases  was  undoubtedly  certain.   The  green  slmie  on 
being  examined  microscopically  was  found  to  consist  mamly  of  minute 
organisms   belonging  to  the  PTiytozoa,  and  which  are  alternately, 
regarded  as  auimals  and  plants.  At  present,  the  Euglena  viridis,  which 
fofms  a  part  at  least  of  the  green  matter  of  these  deposits,  is  considered 
to  be  a  plant  by  some  naturalists,  and  an  animal  by  other  authorities. 

IX.  The  Gases  dissolved  in  the  Waters  of  the  Sewers  and  of  the 

Water  of  Leith,  <§-c. 

In  all  good  natural  waters  there  is  present  in  solution  a  greater  or 
less  proportion  of  gaseous  matter  which  the  water  has  m  great  pait 
dfs  ofved  out  of  the^tmosphere.    The  gases  present  in  healthy  waters 
are  carbonic  acid,  oxygen,  and  nitrogen ;  the  two  latter  being  in  large, 
quantity,  and  the  relative  proportions  of  these  two 
for  one  volume  of  oxygen  there  are  two  volumes  of  nitrogen.  The==c 
"e  not  the  proportffns  in  which  oxygen  --^-''^^f-^^l'^r 
in  the  atmosphere,  where  there  are  for  one  volume  of  oxygen  oiu 
volumes  of  nitrogen  ;  but  the  greater  solubihty  of  oxygen  than  of 
nitrogen  in  watei^dmits  of  a  larger  proportion  of  oxygen  ^s.ol^ig 
in  the  water,  relatively,  to  the  amounts  of  these  gases  in  the  -atmo 

Tw';  important  offices  are  fulfilled  by  the  oxygen  which  is  dissolved 
in  ncXral  water.    In  tlie  first  instance,  it  supplies  the  air  which  fi.h 

toe  L  retain  limit  to  .he  power  oxygen  posse.-  » 

s  :tz  o-^e 

up  in  the  decomposition  of  the  organic  matter   and  hetc 
some  refuse  plant  or  animal  substance  eft  m  jhe^watei  then  putre 
faction  must  follow  and  consequently  f^"^.  g«f        ^'^j!"  ,  ,cts  upon 
The  manner  in  which  the  oxygen  dissolved  m  wato  ac  s  upoi 
foul   matters  contained  therein  may  be  observed  ^^^^^^^'^^ 
organic   substances   principally  consist   of  . '^^^^^^^  and 

oxygen,  accompanied  by  a  smaller  l^P^^  °"  d  w^ere  te^  i« 
minute  quantities  of  sulphur  and  phosphorus  ;  and  wiiere 
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osyo-en  dissolved  iu  tho  water  sufficient  to  act  upon  these,  il 
oxidises  tho  carbon  into  carbonic  acid,  the  hydrogen  into  water, 
the  nitrogen  into  nitric  aCid,  the  sulphur  into  sulphuric  acid,  and 
the  phosphorus  into  phosphoric  acid.  Whenever  the  proportion 
of  oxygen  becomes  exhausted,  then  the  organic  substance  still 
lyuig  beneath  as  sedimentary  matter,  or  still  floating  along  with  the 
water  cannot  be  oxidised,  and  must  seek  the  elements  of  change 
Avithin  itself,  and  give  rise  to  the  disengagement  of  those  combustible 
and  foul  gases  which  are  characteristic  of  the  putrefaction  of  refuse 
animal  and  vegetable  substances. 

In  the  examination  of  the  gases  dissolved  in  the  Avaters  of  the 
sewers  of  Edinburgh,  and  of  the  Water  of  Leith,  &c.,  I  analysed  the 
gases  from  25  samples  of  water,  and  the  details  of  the  analyses 
are  given  in  Table  R.     TJie  spring-water,  which  is  conveyed  to 
Edinburgh  in  pipes  for  the  service  of  the  city,  gives,  as  the  results 
of  these  separate  analyses,  from  9*  33  to  10 '01  cubic  inches  of  gas 
dissolved  in  one  imperial  gallon,  and  the  per-centage  composition  of 
these  gases  is,  carbonic  acid  8-70  to  10"71,  oxygen  28'77  to  29*47, 
and  other  gases  (nitrogen)  59-82  to  61*90.     The  proportions  of 
oxygen  and  nitrogen  therefore  are  nearly  1  to  2,  and  the  average 
amount  of  oxygen  is  fully  29  per  cent.    The  two  main  feeders  of  the 
Water  of  Leith  are  the  Harelaw  reservoir,  which  flows  into  the  Bavelaw 
Burn,  and  the  Water  of  Leith,  and,  as  the  oxygen  is  the  principal  gaseous 
ingredient,  and  the  details  are  given  in  Table  R.,  I  vnll  simply 
mention  here,  that  the  per-centage  of  oxygen  in  the  gases  dissolved 
in  the  water  of  the  Harelaw  reservoir  is  29  *  23,  whilst  in  the  other 
feeder,  viz.,  the  upper  part  of  the  Water  of  Leith,  the  per-centage  of 
oxygen  is  28*87.    A  sample  of  water  collected  at  Currie  Bridge,  after 
the  discharges  from  various  works  had  passed  into  the  stream,  gave 
22 '  06  per  cent,  of  oxygen,  and  another  sample  of  water  collected  still 
further  down,  at  Gorgie  Bridge,  on  a  different  day,  gave  25*20  per  cent, 
of  oxygen,  whilst  two  samples  taken  at  diflferent  times  from  the  Water 
of  Leith  at  Coltbridge,  just  before  minghng  with  the  sewage  of  Edin- 
burgh, gave  respectively  22-22  and  22*20  per  cent,  of  oxygen.    It  is 
thus  evident  that  all  the  discharges  thrown  into  the  river  in  its  upper 
parts,  from  the  paper  mills  and  other  public  works,  are  sufficient  only 
to  reduce  the  per-centage  of  oxygen  from  29  to  22,  and  there  is  practi- 
cally enough  of  oxygen  still  left  in  the  water  to  oxidise  more  organic 
matter.    The  actual  amount  of  oxygen  taken  up  by  the  oxidation  of 
the  organic  matters  discharged  from  the  mills  may,  however,  be  rela- 
tively greater  than  what  is  represented  by  the  proportional  difference 
between  29  and  22,  as,  during  its  course  down  to  Coltbridge,  the 
Water  of  Leith  is  exposed  to  the  air,  is,  moreover,  at  certain  parts, 
a  rapid  running  stream,  and  occasionally  flows  over  a  rocky  bed, 
and  thus  the  water  is  liable  to  become  aerated  again,  and  will  likely, 
as  it  loses  oxygen  in  the  oxidation  of  the  organic  matter  present  in 
the  water,  receive  a  fresh  supply  from  the  atmosphere.    At  all  events, 
the  Water  of  Leith  arrives  at  the  outskirts  of  Edinburgh,  and  at  the 
point  where  the  first  portion  of  the  sewage  is  discharged  into  it,  as  a 
stream  which  still  retains  enough  of  oxygen  to  keep  all  its  other 
ingredients  in  a  fresh  condition. 

Three  samples  of  liquid  were  taken  from  the  sewer  known  as  the 
Lochrin  Burn,  one  sample  from  the  South  or  Moray  Place  sewer  at 
Stockbridge,  and  one  from  Canonmills  sewer,  and  th6  amount  of  oxygen 
present  in  each  of  these  respectively  was  3-33,  2-70,  2-10,  2-80,  and 
2-60  percent.  In  other  words,  the  proportion  of  oxygen  was  at  a 
minimum,  and  it  is  questionable  how  far  the  remaining  traces  could 
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have  the  power  of  oxidising  organic  matters.  At  all  events  it  was 
plainly  observable  that  the  spring  water  which  is  conveyed  into  the 
houses  of  Edinburgh,  with  oxygen  present  in  the  gases  dissolved 
therein  to  the  extent  of  fully  29  per  cent.,  is  afterwards  found  es- 
caping from  the  sewers  with  the  proportion  of  oxygen  less  than 
3  per  cent,  on  the  average  of  five  samples.  Moreover,  the  scAvage 
liquids  were  highly  charged  with  organic  matters  capable  of  being 
oxidised,  and  possessing  the  power  of  abstracting  the  oxygen  dissolved 
in  very  large  quantities  of  water. 

The  eflPect  of  the  sewage  matters  on  the  gases  disolved  in  the  Water 
of  Leith  is  very  decided,  for  whilst  the  gases  in  the  Water  of  Leith  at 
Coltbridge  contain  fully  22  per  cent,  of  oxygen,  the  sewage  conveyed 
by  the  Lochriu  Burn,  and  numerous  smaller  sewers  discharging  into 
the  stream,  has  the  effect  of  reducing  the  per-centage  of  free  oxygen  to 
4*20  per  cent,  by  the  time  the  Avater  passes  down  to  the  Water  of  Leith 
village,  and  much  organic  matter  still  remains  dissolved  and  suspended 
in  the  water  of  the  stream.  The  water  then  finds  its  Avay  over  a  rocky 
bed,  and,  apparently,  it  becomes  aerated  anew  to  some  extent,  for  under 
the  Dean  Bridge  the  per-centage  of  oxygen  in  the  gases  has  increased 
to  5 '70,  and  behind  Moray  Place,  near  St.  Bernard's  Well,  to  6' 10, 
whilst  on  another  occasion  the  proportion  rose  to  10"  20  per  cent.  As 
the  stream  flows  on,  the  aeration  process  proceeds,  counter-balanced, 
however,  by  the  oxidation  of  the  organic  matters  already  present,  and 
being  received  every  here  and  there,  the  proportions  of  oxygen 
fluctuate  from  6 '60  to  4"  10  near  Stockbridge,  and  at  St.  Mark's  Place, 
after  the  lade  joins,  from  6*98  to  4"  10.  The  gases  dissolved  in  the 
waters  of  the  lade  which  traverses  Edinburgh,  gave  at  India  Place,  on 
two  different  occasions,  4  "76.  and  6  "40  per  cent,  of  oxygen,  and  the 
water  of  the  lade,  just  before  joining  the  Water  of  Leith  at  St.  Mark's 
Place,  gave  5 '  40  per  cent,  of  oxygen. 

These  experimental  data  afford  proof  that  whilst  the  water  of  the 
Water  of  Leith  arrives  at  Coltbridge  charged  Avith  oxygen,  that 
immediately  in  mingling  Avith  the  sewage  of  Edinburgh,  conveyed  by 
the  Lochrin  Burn,  the  proportion  of  oxygen  is  reduced  to  a  minimum, 
and  practically  the  Water  of  Leith  and  the  lade  traverse  the  streets  ot 
Edinburgh  destitute  of  the  power  of  oxidising  the  organic  matter 
discharged  into  it  by  the  numerous  drains  and  sewers.  The  result  is 
that  true  putrefaction  proceeds,  and  noxious  gaseous  exhalations  are 
evolved  from  the  decomposing  organic  matters.  Under  no  circumstances 
is  oxygen  evolved  from  the  decomposition  of  animal  and  vegetable 
substances,  and  as  there  is  practically  no  purifying  agent  left  in  the 
Water  of  Leith,  the  extensive  deposits  of  organic  muds,  Avhich  are  found 
here  and  there  and  everywhere  in  the  bed  of  the  stream  and  lade,  have 
no  oxygen  to  consume  or  burn  them,  and  are  left  to  putrefy  and  exhale 
fulsome  emanations. 

X.  The  Atmosphere  in  the  Neighbourhood  of  the  Water  of  Leith,  SfC. 

The  'rases  evolved  from  the  decomposing  matters  were  generally 
reco.niis°ed  in  the  immediate  vicinity  of  the  Water  of  Leith  conveying 
the  sewage,  as  also  in  close  proximity  to  the  main  drains  or  sewers. 
The  odour  Avas  not  that  of  sulphuretted  hydrogen,  but  a  licivy  loctut 
nauseous  odour,  specially  observable  immediately  over  the  stream,  and 
Avas  doubtless  due  to  the  escape  of  ga.ses  produced  by  the  putrclactiou 
of  the  organic  deposits.  The  state  of  ihe  atmosphere  was  not  on  y 
iudged  of  by  the  test  of  the  nose,  but  special  experiments  AA-ere  made 
with  a  standard  solution  of  permanganate  of  potnsh,  so  as  to  determmc 
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the  relative  purity  or  impurity  of  the  atmosphere  in  the  vicinity  of  the 
"Water  of  Leith,  and  at  some  distance  therefrom.  The  employment  of 
the  permanganate  of  potash  for  the  detection  of  impurities  in  the  air 
was  first  suggested  by  Dr.  Angus  Smith  of  Manchester.  The  standard 
solution  which  was  used  in  malving  the  analyses  of  the  air  in  connection 
with  this  enquiry  was  of  such  a  strength  that  250  grains,  by  measure, 
of  tlie  permanganate  of  potash  solution  were  decolorised  by  0'027 
of  a  grain  of  fruit  sugai',  and  the  same  quantity  of  permanganate 
was  decolorised  by  0*0075  of  a  grain  of  metallic  iron. 

In  the  collection  of  the  samples  of  the  atmosphere  at  various  localities, 
half  gallon  stoppered  bottles  were  taken,  and  after  being  rinsed  with 
sulphuric  acid  and  nitric  acid,  were  thoroughly  washed  with  water, 
treated  with  a  little  permanganate  of  potash,  re-washed  with  distilled 
water,  and  then  filled  with  pure  water  and  the  stoppers  inserted. 
When  the  bottle  was  intended  to  be  filled  with  air  a  siphon  was 
introduced  to  the  bottom  of  the  bottle,  aiad  the  water  being  run  off  by 
the  siphon,  the  air  entered  at  the  mouth  of  the  bottle  without  being 
washed  by  the  water.  The  bottle  was  re-stoppered  and  the  contents 
were  tested  as  quickly  as  possible. 

In  using  the  standard  test  solution  of  permanganate  of  potash  for  the 
examination  of  the  air,  an  improvement  in  its  mode  of  application  was 
suggested  by  Dr.  Penny,  and  carried  out  in  these  investigations. 
Instead  of  employing  the  coloured  solution,  little  by  little,  so  long  as 
the  colour  was  destroyed,  which  leads  to  great  irregularity  in  the 
length  of  time  of  agitation,  and  is,  moreover,  tedious,  a  series  of 
standard  tubes  were  filled  Avith  solutions  of  the  permanganate  of  potash 
of  varying  strength,  so  as  to  form  a  sliding  scale,  where  the  full  or 
undiluted  colour  was  No.  1,  and  the  succeeding  numbers  contained  more 
and  more  water  till  No.  11  was  nothing  but  water.  The  following  short 
table  will  exhibit  the  scale  which  was  adopted  as  the  test  standard : 

Test  Degree 
tube.  ^  in  scale. 

r  of  the  solution  of 
No.  1  contained  250  grains <    permanganate     ^no  water  100 

L   of  potash,  and 


»  2 

j> 

225 

33 

33 

25  grs. 

water 

90 

„  3 

J) 

200 

3) 

33 

50 

33 

80 

4 

>> 

175 

33 

33 

75 

33 

70 

„  5 

}) 

150 

33 

33 

100 

33 

60 

»  6 

35 

125 

33 

33 

125 

33 

50 

„  7 

33 

100 

33 

33 

150 

33 

40 

„  8 

33 

75 

33 

» 

175 

33 

30 

„  9 

33 

50 

33 

33 

200 

33 

20 

„10 

>3 

25 

33 

33 

225 

33 

10 

„11 

33 

0 

33 

33 

250 

33 

0 

The  mode  of  testing  the  air  in  the  bottles  consisted  in  addin"-  250 
grains  by  measure  of  the  standard  solution  of  pennanganate  of  potash 
and  agitating  the  test  solution  with  the  air  for  five  minutes,  when  the 
solution  was  poured  into  a  test  tube,  and  the  depth  of  colour  still 
remaining  observed,  and  contrasted  with  that  of  the  solutions  in  the 
standard  test  tubes.  If  one  half  of  the  colour  was  lost,  the  liquid  from 
the  bottle  would  resemble  in  depth  of  tint  that  in  test  tube  No.  6,  which 
contains  125  grains  of  the  permanganate  of  potash  solution,  alono-  -with 
125  grains  of  water,  and  the  degree  in  the  scale  of  purity  would  be  50  • 
absolute  purity  being  100,  and  the  complete  decolorisation  of  the  liquid 
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31  simples  of  nir  were  collected  at  various  parts  on  different  occa- 
sions and  were  tested  (Table  S.)-   On  the  7th  April,  nine  Bamples  were 
tested,  and  whilst  the  degrees  of  purity  of  the  air  at  three  stations  in 
Ed  nburgh  away  from  the  influence  of  the  Water  of  Leith  wei-e  respec- 
tively  (100  being  absolute  purity)  85,  70,  and  67,  and  the  air  at  the 
Water  of  Leith  at  Coltbridge,  before  being  mingled  with  sewage  was 
75,  the  atmosphere  in  the  immediate  vicinity  of  the  sewers  and-  of  the 
Water  of  Leith  conveying  sewage  had  its  degree  of  purity  -educed  o 
63,  58,  55,  and  55,  and  in  one  instance,  as  below  the  dam  "ndci  the 
Water  of  Leith  village,  the  100   of  standard  colour  ^'^J^.totflf 
destroyed,  a  second  lOo'  was  similarly  bleached,  and  of  a  third  100 
only  20  I'emained.    The  reason  of  the  very  "impure  state  of  the  a_.i 
at  this  point  lies  in  the  fact  that  the  water  conveying  the  sewage,  m 
faut.  over  the  dam,  is  dashed  into  foam,  and  the  impure  gases  end 
moJe  quSdy  to  escape,  and  thus  contaminate  the  surrounding  atmo- 
sphere to  an  extent  more  than  in  ordinary  circumstances. 
^oTthe  9th  April,  16  samples  of  air  were  collected  and  e«d 

Three  samples,  t^ken  in  Edinburgh  \^  Pl-'^^'^VT'^  rtie^^^^^^^^^^ 
Leith,  and  one  sample  collected  in  Leith  at  a  d^tance  fiom  the  poUuted 

^nt  over        Water  of  Leith  above  Coltbridge,  and  before  mixture 

X!f  ™/Hwboui-  of  Leith  coutains  moi-e  impuntjr  than  i>-hat  i» 
p'Tet^^trthS'^^f  V  Edinburgh  and  M^^^^^^ 

the  influence  of  the  foul  gases  emanating  from  the  putreiym^  s^u 
in  the  Water  of  Leith. 

XI    The  Vegetable  and  Animal  Life  in  the  Water  of  Leith,  S^-c. 

over  which  the  water  flows  have  plants  ^^^J         of  the 

them,  and  fliese  plants  are  f 

streams  conveying  water  pi^ac  ically  J^^^,  downwards 
from  the  entrance  of  the  Edinburgh  ^«^;Yod  of  th^^^^^^  covered 
to  the  harbour  of  Leith,  the  stones  in  the  bed  ^^^^^^^^^  ,,,tors 
with  offensive  organic  growths,  ^ '  '^f^ '^'^^^^^  evolving  un- 

conveying  sewage  and  capable  «f       TP^^^'^f^  Covered  witlfsuch 
.vhole'some  gases.    Indeed,  not  on  y  are  the  ^t«n-  co  e^.^^  ^^^^^ 
vegetable  growths   but  *^^;«^Ttl"ng   "  /^^^^^^^  ^^^^ 
aiTested  portions  of  trees,  ^^f ,  "^^J^^.'^^^e  ^  Burn,  and 

in  the  sewers  called  the  Lochrin  ^"^^^^f  I^V,^^^,';^^  iu  all 

the  Bulls  Stank  sewer  at  Lovers  Loan  as      lea^  es  .^^^  ^^^^ 

of  which  the  bottom  and  ^^^^^/^'^.^^^ Ve  ^  f-^^^^^^  of 
growths.  Even  in  the  narrowed  part  /^^^  f;;^';";;^^^  matters  are 
Leith,  where  the  run  of  water  is  g'"^^  '/^f/^/^f 'the  lade  which 
abundant,  a.;d  likewise  m^^^^  .,,eh  hang 

traverses  Edinburgh.    AU  inc  iwi„a  au^ 
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down  into  the  Lochrin  Burn  sewer,  and  into  the  water  of  the  lade,  as 
from  the  gardens  behind  Ainslie  Place  and  Moray  Place,  have  these 
Growths  adhering  in  long  streamers,  rendered  bulky  and  doubly  loul  by 
the  accumulation  of  entangled  filth.  These  growths  principally  consist 
of  those  low  forms  of  vegetable  life  which  are  regarded  by  some 
naturalists  as  Fungi,  and  by  others  as  Algae,  and  they  are  accompanied 
by  masses  of  animals  belonging  to  the  family  of  VorticellidcB,  including 
the  genera  Vorticella,  Carchesium,  Zoothamnium,  and  Epistylis. 
Much  of  the  organic  matters  which  are  found  entangled  in  the 
branches  of  trees  hanging  into  the  lades  and  open  sewers,  as  also  of 
the  organic  deposits  which  are  found  in  the  beds  of  the  Water  of 
Leith  and  of  the  lades,  are  composed  of  the  decaying  remains  of  such 
growths. 

The  chemical  analyses  of  these  organic  growths  (Table  T.)  demon- 
strated, that  even  when  examined  with  all  the  adhering  entangled  filth, 
when  dried,  they  contained  on  the  average  of  seven  samples,  50-61  per 
cent,  of  organic  matter,  of  which  0-84  consisted  of  nitrogen.  These 
organic  matters  are  being  constantly  detached  from  the  stones,  &c., 
011° which  they  grow,  and  the  torn  off'  fragments  float  down  the  stream 
or  lade  and  form  part  of  some  deposit  in  a  rocky  pool  or  in  the  still 
water  above  a  dam.  A  considerable  proportion  of  the  deposits  observed 
in  the  bed  of  the  Water  of  Leith  behind  Ainslie  Place  and  Moray  Place 
and  in  the  large  cesspool  at  St.  Mark's  Place,  consisted  of  those  organic 
growths  passing  into  an  active  state  of  putrescence.  During  the 
spring  months  the  groAvths  are  apparently  stronger  and  form  longer 
streamers  than  during  the  summer  months.  The  temperature  of  the 
latter  is  higher  and  facilitates  changes  such  as  the  disintegration  of  the 
mass.  These  growths  appear  to  be  the  last  stage  of  organic  life 
which  will  inhabit  foul  water,  but  in  places  Avhere  in  the  spring 
many  patches  of  the  growth  were  observed;  in  summer  hardly  any 
was  to  be  noticed.  This  disappearance,  in  part  at  least,  of  the  growth 
is  to  be  attributed  to  the  more  foul  state  of  the  sewers  and  Water  of 
Leith  in  summer,  which  leads  in  some  places  to  such  a  rapid  putre- 
faction as  even  to  arrest  the  development  of  this  comparatively  simple 
form  of  organic  life. 

In  the  whole  course  of  the  Water  of  Leith  from  Coltbridge  down- 
wards not  a  single  fish  could  be  seen.  The  animal  life  which  were 
specially  visible  to  the  naked  eye  consisted  of  colonies  of  small  red 
worms,  which  were  very  abundant  in  many  places,  and  are  regarded 
as  the  last  remnant  of  animal  life  which  will  exist  in  water  contami- 
nated by  sewage.  These  minute  red  worms  are  a  kind  of  Nais, 
belonging  to  the  family  of  Naidina,  and  are  named  Ticbifex  rivuloriim. 
They  are  found  in  greater  abundance  in  the  Water  of  Leith  during 
spring  than  in  summer,  apparently  from  the  more  active  putrescence  of 
the  sedimentary  matter  leading  in  the  summer  to  the  disengagement 
of  a  more  full  supply  of  noxious  gases  which  even  these  minute 
worms  cannot  survive.  In  many  places,  where  in  spring  the  bed  of 
the  stream  or  of  the  lade  harboured  myriads  of  even  this  inferior 
type  of  animal  life,  there  was  hardly  a  specimen  to  be  had,  and  this 
was  doubtless  due  to  the  more  rapid  putrescence  of  the  deposits. 
Abundance  of  animalcule,  including  the  Paramaecia,  were  found  in 
the  Water  of  Leith  sit  all  seasons  of  the  year. 

One  curious  effect  of  sewage  upon  animal  life  was  ol)Scrvcd  by  me  in 
the  harbour  of  Leith.  Two  wooden  piers  stretch  some  distance  into 
the  sea  ;  they  are  constructed  of  the  same  kind  of  timber  and  are  of 
the  same  age.  The  West  pier  is  not  liable  to  be  influenced  by  sewao-c 
passing  down  the  harbour  as  the  tide  sweeps  the  sewage  from  it,  and 
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tlie  wood  of  this  piev  is  nearly  eaten  through  in  some  parts  by  the 
Teredo,  a  bivalve  (Laniellibranchiate)  mollusc,  which  is  well  known  to 
bo  destructive  to  wooden  erections  in  the  sea.  But  the  East  pier  is 
washed  by  the  sewage  water,  and  apparently  from  the  disengagement 
of  sulphuretted  hydrogen,  which  is  specially  formed  when  sewage  meets 
sea  water,  there  is  not  a  single  Teredo  to  be  seen  at  its  work  of  drill- 
ing holes  in  the  wood.  The  sewage  in  such  circumstances  therefore 
appears  to  be  beneficial  in  retarding  the  ravages  of  this  troublesome 
molhisc. 

Independently  of  the  putrefaction  of  the  sedimentary  deposits  fish 
might  live  in  water  which  contained  nearly  the  proper  proportion  of 
oxygen,  but  the  water  of  the  Water  of  Leith  from  Coltbridge  down- 
wards is  almost  devoid  of  oxygen,  and  fish  can  no  more  live  in  water 
containing  no  oxygen  than  laud  animals  could  live  in  an  apartment 
destitute  of  air. 

It  it  worthy  of  note,  as  evidence  of  the  state  ol  the  water  ot  Leitli 
and  its  incapacity  to  support  the  life  of  fish,  that  during  the  sumraei- 
of  1864  a  shoal  of  young  herrings  attera^)ted  to  enter  the  harbour  ot 
Leith,  and  those  herrings  turned  over  on  account  of  the  foulness  of  the 
water  and  the  majority  died  upon  the  spot. 

XII.  The  Purification  of  the  Water  of  Leith. 

The  foul  and  abominable  condition  of  the  Water  of  Leith  when 
polluted  by  the  sewage  of  about  100,000  of  the  inhabitants  of  Edinburgh 
and  Leith,  and  the  consequent  danger  to  health  of  the  communities  ot 
both  towns  who  inhabit  houses  in  the  vicinity  of  the  stream,  led  to 
strenuous  efibrts  being  made  to  remove  the  cause  of  the  evil  and  pro- 
vide for  the  purification  of  the  water  of  Leith,  which  at  the  present 
time  is  practically  an  open  sewer,  by  the  interception  of  the  sewage 
and  its  conveyance  by  a  main  drain  to  the  sea.    The  scheme  which 
was  suo-gested  and  approved  of  by  both  corporations,  and  which,  having 
received  the  sanction  of  Parliament,  is  now  in  course  of  being  carried 
out  provides  for  a  main  drain  from  Coltbridge  down  to  Leith,  and  then 
■  out  to  sea  to  the  Black  Eocks.    The  whole  length  of  the  pipe  and  cul- 
vert will  be  about  5^  miles  for  the  main  work,  and  2  miles  for  branches, 
and  the  gradients  will  be  from  1  in  40  to  1  in  600 :  the  atter  being  he 
.rradient  at  the  outlet.    The  length  of  main  ])ipe  and  branches  in  the 
Edinburgh  district  is  from  4  to  5  miles,  and  the  estimated  cost^of  hat  part 
of  the  work,  viz.,  from  Coltbridge  down  to  the  boundary  ofTLdinburgh 
and  Leith  is  29,3 14Z.  ;  whilst  tlie  length  of  the  main  pipe  and  branches 
from  the  boundary  of  Edinburgh  and  Leith  at  Bonnington  to  the  Black 
Rocks  at  sea  is  9,600  feet,  and  the  estimated  cost  of         Pf^'l  i^f 
work  is  25,686L    The  Avhole  estimated  expense  of  the  work  is  oo,UWl. 
which  is  a  small  sum  in  comparison  with  the  5,000,000/  now  being 
cxnended  by  London  in  a  similar  measure,  and  the  cost  ot  the  works 
is  To  be  defrayed  by  a  rate  limited  to  2..  6rf.  per  pound  rental  for 
one  year,  on  111  the  property,  within  the  parliamentary  boundaries 
of  Edinburgh  and  Leith,  draining  into  the  water  of  Leith,  and  con- 
tributing to  the  sewage,  with  the  addition  of  a  grant  of  4,000/.  iiom 
the  I-eith  Docks  Commission,  r. 

The  main  drain  is  to  be  an  iron  pipe  throughout  the  greater  pan  oi 
its  length,  though  at  a  portion  of  its  course  it  will  be  a  brick  culvert. 
Atthc  LochrinBurn  sewer  and  the  Broughton  Burn  se^ve^  there  wdl  be 
cesspools  for  the  arrestment  of  dead  cats  and  dogs  and  other  materials 
thrown  into  these  sewers  where  they  run  as  open  ditclies,  but  all  tne 
other  di-ains  and  sewers  will  be  directly  connected  with  the  mam  di-am, 
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leaving  overflow  pipes  for  the  discliargc  of  the  comparatively  pure 
water  of  high  floods.  The  maiu  drain  will  intercept  all  the  ordinary 
sewage  of  Edinburgh  and  Leith,  which  naturally  drains  into  the 
water  of  Loith  and  the  lades.  The  apertures  of  the  different  branches 
and  connections  with  the  sewers  will  be  considerably  larger  than  the 
size  required  for  the  present  flow  of  sewage,  so  that  a  reasonable  fall 
of  rain  will  also  be  received  in  the  main  drain. 

The  diameter  of  the  entrance  to  the  maiu  drain  or  iron  pipe  at  its 
commencement  at  Coltbridge  and  where  the  Lochrin  Burn  sewer  enters 
will  be  18  inches,  and  it  will  convey  away  360  cubic  feet  of  sewage 
per  minute  ;  at  Stockbridge,  where  the  large  North  and  South  (Moray 
Place)  sewers  enter,  the  iron  pipe  will  be  30  inches  in  diameter  and 
be  capable  of  carrying  1,616  cubic  feet  of  s6wage  per  minute.  At 
Canonmills,  where  another  large  Edinburgh  sewer  joins,  the  diameter 
of  the  main  drain  will  be  increased  to  33  inches.  At  the  boundary 
of  Edinburgh  and  Leith,  at  Bonnington,  the  drain  will  be  a  briek 
culvert  4  feet  6  inches  by  3  feet ;  and  at  Leith,  and  passing  out  to  sea 
at  the  Black  Rocks,  the  iron  pipe  of  the  main  drain  v/ill  be  3  feet 
6  inches  in  diameter,  and  be  capable  of  discharging  at  low  water 
2,200  cubic  feet  of  sewage  per  minute.  As  the  pipe  is  carried  past 
the  south-east  side  of  the  harbour  of  Leith  it  will  have  five  or  six 
overflow  pipes  at  the  level  of  high  water,  so  that  should  there  be  a 
flood  in  the  pipes,  and  very  high  tides  at  the  same  time,  there  will 
be  a  certain  overflow  into  the  harboui'  ;  but  this  will  only  occur  in 
exceptional  cases,  and  then  only  into  the  hai^jour  during  high  water, 
and  when  there  is  abundance  of  water  to  dilute  the  sewage  and  carry 
it  off  during  the  receding  of  the  tidal  water.  The  main  drain  only 
intercepts  the  sewage  of  South  Leith,  but  simultaneously  with  thi^ 
measure  being  carried  out,  the  Corporation  of  Leith  is  bound  to  inter- 
cept the  sewage  of  North  Leith  and  carry  it  by  an  ind«peudent  pipe 
to  the  sea. 

The  maximum  amount  of  ordinary  sewage  from  Edinburgh  and 
Leith,  which  is  discharged  into  the  Water  of  Leith  and  will  be 
received  in  the  main  drain,  is  574  cubic  feet  per  minute  ;  but  this 
amount  will  be  increased  in  the  course  of  time  by  building  opera- 
tions, and  the  increase  in  the  number  of  dwelling-houses  and  pos- 
sibly of  manufactories.  The  main  pipe  Avill  certainly  carry  double 
the  amount  of  the  sewage  water,  and  at  ordinary  times  ifc  may  carry 
three  times  and  even  four  times  the  amount  of  sewage  water.  Durino- 
a  flood  of  rain-water,  the  first  portions  of  the  rain  will  serve,  from  the 
extra  force  of  the  run,  to  clean  out  the  sewers  into  the  main  draiuao-e 
pipe,  and  when  all  the  sediment  in  the  sewers  has  been  swept  into  the 
pipe,  and  the  rain-Avater  increases  till  the  sewers  convey  more  than 
four  times  their  ordinary  dischai'ge,  then,  whilst  much  will  still  be 
carried  away  by  the  main  drain,  all  the  excess  which  will  be  in  the 
upper  part,  and  will  merely,  at  the  worst,  be  sewage  mingled  with 
three  or  four  times  its  own  volume  of  rain-water,  will  be  discharo-ed 
into  the  Water  of  Leith.  Not  only  will  the  sewage  be  largely  diluted 
when  it  flows  from  the  drain  into  the  stream,  but  the  river  itself  will 
generally  be  in  flood  at  those  times,  and  the  sewage  will  thus  pass 
into  the  Water  of  Leith  so  much  diluted  with  water  that  it  will  be 
comparatively  innocuous,  and  will  be  immediately  swept  onwards  with 
the  flood-water. 

That  a  flood  of  rain  in  the  sewers  is  generally  accompanied  bv  a 
flood  of  water  in  the  river  has  been  placed  beyond  doubt  bv  the 
accurate  observations  and  measurements  made  by  the  Eu<nuccrs  of 


tlie  Drainage  Bill,  and  the  following  Table  gives  the  results  of  the 
simultaneous  gaugings  of  the  river  and  of  the  Lochrin  Burn  sewer  : — 

Water  of  Lei  tJi. 

Water  going  over  tlio  waste  ^   ,  .    _  ei^,,.^^ 

wiers  at  the  dams,  and  over  Lochnn  Sm-n  Sewer. 

and  al)Ove  tlie  1,000  cubic  As  it  discharges  into  the 

  feet  per   minute  passing  Water  of  Leith  at  Colt- 

•    down  the  lades.  bridge. 

Surplus  water  at  dams  in  Flow  of  water  in  cubic  ft., 

cubic  feet,  per  minute.  per  minute. 

15  March  1864  -  13,850  309 

16  „  -  8,250  237 

17  -  8,255  221 

18  "  -  4,900  194 

19  "  .  3,950  194 
21  "  -  2  355'  203 
29  "  -  3,300  213 
23  -  1,530  178 
During  the  winter  season  water  is  always  going  to  waste  over  the 

wiers,  but  in  summer  weather  the  flow  of  any  water  over  the  dams  is 

^^The^Tverage  rain-fall  in  Edinburgh  is  24  inches  annuaUy,  and 
iudo-in'^  from  the  observations  of  several  years  it  is  found  that  a  rain- 
fall°of°  ■  64  in.  per  day,  which  is  required  to  produce  a  flow  of  one 
cubic  foot  a  minute  per  acre  into  the  sewers,  and  would  consequently 
increase  the  usual  flow  of  water  twofold,  can  only  be  exceeded  ten 
times  in  the  course  of  a  year  ;  so  that  if  the  main-drainage  pipe  has  the 
capacity  to  convey  double  the  quantity  of  the  ordmary  sewage,  the 
pipe  wiU  only  refuse  to  take  in  the  whole  contents  of  the_  sewers 
in  10  days  of  every  year.  If  the  main  drain  can  carry  triple  the 
amount  of  the  ordinary  sewage,  the  quantity  of  rain  required  to  pro- 
duce more  than  this  quantity  occurs  so  seldom  that  the  junction  pipes 
will  only  overflow  U  days  in  the  year  ;  and  if  the  mam  dram  can 
carry  four  times  the  quantity  of  the  ordinary  sewage,  then  it  will  only 
permit  of  the  discharge  of  part  of  the  flood  water  mto  the  Water  ot 
Leith  in  seven  days  in  every  eleven  years. 

XIII.  The  Condition  of  the  Water  of  Leith  as  contrasted  with  the 

State  of  the  Thames. 

In  drawing  this  paper  to  a  conclusion  H  may  be  interesting  and 
instructive  to  contrast  the  present  state  of  the  Water  of  Leith  ^Mth 
the  condition  of  the  Thames,  and  then  to  sum  up  the  principal  results 
of  the  investigations  undertaken  by  me  in  connecdon  with  the  contami- 
nation of  the  Water  of  Leith  by  the  sewage  of  Edinburgh  and  Le i  h 

The  condition  of  the  Thames,  as  it  courses  throiigh  London,  i.  raucli 
less  foul  than  the  Water  of  Leith  as  it  traverses  Edinburgh.  1  he  ex- 
periment made  by  Graham,  Miller,  and  Hofmann  show  there  is  vej 
nttle  increase  in  the  amount  of  organic  matter  in  the  Jh-  e  «t  Lpjv 
don  than  there  is  at  Thames  Ditlon,  which  is  above  the  t^lal  anfluence, 
and  therefore  not  liable  to  be  contaminated  by  the  sewage  of  London 

The  proportion  of  organic  matter  in  tl»<^  ^^'^t^^!^^^^'^'^";?^,^';  Xth 
2-29  griins  per  gallon,  and  in  the  water  supplied  by  tl»^Lainbeth 
Company  and  derived  from  the  Thames,  London,  the  org-^^c  mat  er 
is  oilly  2-59  grains  per  gallon.  Practically,  '^^^^'^'^'^f^J'^^^^ 
water  does  not  materially  increase  in  tlie  l^'^Pf  ^\o"  f  ^^^"l^Sdly 
as  it  flows  down  to  Loudon,  and  this  statement  Y^^.J'V''^,  nnTwitt 
borne  out  by  the  experimental  results  obtained  by  Hofmann  and  \\  itt 


on  the  water  of  the  Thames  from  Kew  Bridge  down  to  the  Victoria 
Dock.    The  following  Table  gives  the  expermiental  results  :—  


Water  at  Kew  Bridge 

„     at  Crab  Tree  Slip,  near  Fulham 
„      opposite  lock  at  Wandsworth 
„      at  Westminster  Bridge 
,,      at  London  Bridge 
„      at  Victoria  Dock 

Mean  -  . 


Solid  constituents  in  grains 

i-^oi*  frn  1 1  f\T\ 

 .  

Organic. 

Mineral. 

Total. 

1-844 

23  067 

OA  . Q1 1 

1-992 

20-124 

22-116 

2-359 

23-672 

26-031 

1-937 

23-496 

25-433 

2-194 

23-676 

25-870 

2-032  ■ 

25-649 

27-681 

2-059 

23-281 

25-340 

The  mean  proportion  of  organic  matter  in  the  Thames  water,  there- 
fore is  only  two  grains,  which  in  one  imperial  gallon  is  only  about 
i'   th  of  the  weight  of  the  water,  and  there  is  hardly  any  increase 
from  kew  down  to  London  Bridge.    This  extraordinary  result  is  to 
be  fairly  attributed  in  part  at  least  to  the  quantity  of  oxygen  m  the 
water,  which  acts  readily  on  the  organic  matter  and  cousumes»it. 
The  tide  appears  to  have  some  effect  upon  the  proportion  of  organic 
matter  as  well  as  saline  matter  in  the  Thames,  doubtless  due  to  the 
forcino-  back  of  the  sewage  water,  and  the  disturbance  of  the  sediment 
iu  the  bed  of  the  Thames.    Thus  Letheby  found  that  at  Woolwich 
at  hio-h  tide  the  proportion  of  saline  matter  in  the  imperial  gallon  was, 
453-6  grains  and  at  low  tide  was  60-6  grains,  and  at  London  Bridge 
the  saline  matter  at  high  tide  was  26  •  5  grains  and  at  low  tide  24 -9 
grains  ;  whilst  the  organic  matter  in  the  water  at  London  Bridge,  at 
high  and  low  water,  was  respectively  3  grains_ and  2-7  grains  :  of  the 
latter  1-6  o-rains  were  in  solution  and  1-1  in  supension.    The  sea, 
therefore,  penetrates  to  London  Bridge.    Odling,  in  experiments  made 
on  the  Thames  water  at  Greenwich,  found  that  on  the  average  of  many 
experiments,  the  amount  of  matter  dissolved  in  the  water  at  high  tide 
'  was  191-23  grains,  of  which  16-28  grains  were  organic  matter,  and 
at  low  tide  the  proportion  of  matter  was  45*91  grains,  of  which  6*13 
(Trains  were  organic.    It  would  thus  appear  that  the  average  amount 
of  organic  matter  in  the  Thames  at  Greenwich  is  nearly  three  times 
more°at  high  water  (16-28  grains)  than  at  low  water  (6 ■  13  grains). 
Experiments  made  by  Odling  at  Greenwich  at  neap  tide  showed  that 
at  high  water  the  matter  carried  by  the  water  was  58-87  grains,  of 
which:  4-69  grains  were  organic  matter,  and  at  low  water  27*87 
grains,  of  which  2  •  64  grains  were  organic  matter. 

The  mean  proportion  of  organic  matter  dissolved  and  suspended  in 
the  Water  of  Lcith,  after  receiving  the  successive  quantities  of  the 
sewage  of  Edinburgh,  and  as  the  stream  flows  past  the  city  and 
onwards  to  the  harbour  of  Leith,  is  much  greater  than  what  is  found 
in  the  water  of  the  Thames.  Lideed,  as  the  Water  of  Leith  at  certain 
parts  of  its  course,  in  summer  or  dry  weather,  only  conveys  the  dis- 
charges of  the  common  sewers,  it  follows  that  the  water  in  the  bed  of 
the  stream  is  almost  pure  sewage.  During  the  winter  and  spring 
months,  however,  the  whole  of  the  natural  water  of  the  stream  is  not 
diverted  into  the  lades,  and  at  those  times,  the  sewage  is  mingled  witb. 
more  'or  less  ordinary  water  flowing. down  the  bed  of  the  river. 
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The  average  propoi-tions  of  organic,  saline,  and  earthy  matters  dis- 
solved and  suspended  in  tlie  drainage  liquids  from  Edinburgh  and 
Leith,  and  -vvhich  are  discharged  into  the  Water  of  Leith,  may  be 
observed  from  Table  U.,  whilst  the  amount  of  organic  matter  in  the 
imperial  gallon  of  the  liquids  conveyed  by  the  principal  sewers  may 
be  more  clearly  observed  from  the  following  table  : — 


Niimber 
of  ■ 
Samples. 


18 

15 

20 

10 
12 

21 
11 


4 


Place  of  Collection. 


} 


Loclirin  Burn  Sewer,  -west  of 

Abattoir  or  Slaughter-houses 
Lochrin   Burn*  Sewer,  above  1 

Caledonian  Distillery  -  J 

Lochrin   Burn    Sewer,  above"! 

Coltbridge       -        -        -  / 
North  Sewer,  at  Stockbridge 
South  (Moray  Place)  Sewer,  at  \ 

Stockbridge  -  -  J 

Canonmills  Sewer 
Broughton  Burn"^ 

Sewer       -       -  charoine 
Bulls  Stank  Sewer -^^J^^- J 
Coal  Hill  Sewer  - 
Drawbridge  Sewer 


at  Leith. 


Mean  Proportion  of  organic 
matter  dissolved  and 
suspended  in  one  imperial  gallon. 


45*42  grs.  equal  to  xsVoth  of  weight  of  water, 
th 


44-38 

60-54 
21-56 
31-79 
23-70 

57-58 


__3  , 


1  th 
3200'' 


th 
th 


2  uo  o 


When  the  contents  of  the  above  sewers  are  discharged  into  the 
Water  of  Leith  they  necessarily  raise  the  relative  amount  of  organic, 
saline,  and  earthy  matters  in  the  water  of  the  stream,  as  may  be 
specially  observed  from  Table  V.,  which  gives  the  average  proportions 
of  such  substances  dissolved  and  suspended  in  the  Water  of  Leith, 
from  immediately  above  Coltbridge,  where  the  sewage  begins  to  enter, 
down  to  the  Harbour  of  Leith  ;  and  the  following  table  gives  the 
various  quantities  of  the  organic  matter  dissolved  and  suspended  in 
the  Water  of  Leith  at  the  principal  stations,  from  its  sources  down  to 
the  sea. 


Number 

of 
Samples. 


1 
1 

23 


Place  of  Collection. 


"Water  of  Leith  above  Balerno  "1 
Bridge  (source)       -  -  J 

Water  of  Leith,  Harelaw  Eeser-  "I 
voir  (source)      -       -       -  J 

"Water  of  Leith,  above  Colt-' 
bridge,  after  receiving  dis- 
charges from  Works  and 
before  being  mingled  with 
the  Sewage  of  Edinburgh 
and  Leith        -  - 

Water  of  Leith,  from  Coltbridge 
downwards,  and  whilst  re- 
ceiving successive  quantities 
of  Sewage. 

Water  of  Leith,  down  to  Water  "1 
of  Leith  "V^illage        -  -J 


Mean  Proportion  of  organic 
matter  dissolved  and 
suspended  in  one  imperial  gallon. 


2-00  grs.  equal  to  ssJouth  of  weight  of  wat^r. 


2-56 


5-07 


if  000  til 


Toootll 


9-72 


th 
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of 
Samples. 


Place  of  Collection. 


Water  of  Leitli,  under  Dcanl 

Bridge        -  -  -  J 

"Water  of  Leith,  behind  Moray  1 

Place  -  -  -  -/ 
"Water  of  Leith,  above  Stock- 1 

bi'idge  -  -  -J 

"Water  of  Leith,  below  Stock-"! 

bridge  -  -  -  -j 
"Water  of  Leith,  at  "Warriston  \ 

Crescent      -  -  -  J 

"Water  of   Leith,   from  lade 

behind  India  Place,  and  at 

Beaver  Hall  -  -  . 
"Water  of  Leith,   St.  Mark's 

Place 


.rk's  j_ 


Mean  proportion  of  organic 
matter  dissolved  and 
suspended  in  one  imperial  gallon. 


1  O'l  ^ 

1  U   L  O 

» 

7  U  U  U  til 

?> 

y  u  i 

)> 

J) 

9-91 

)> 

:i 

23-16 

)) 

"a  juo"tll 

» 

17-72 

)> 

3=Vuth 

10-82 

It 

26-45 

)) 

:f 

It  will  thus  be  observed  that  the  Water  of  Leith,  as  it  leaves 
Edinburgh,  coutains  fully  ten  times  the  quantity  of  organic  matter 
■\vliich  is  found  in  the  Thames  at  London  Bridge,  and  necessarily  the 
cffensiveness  of  the  water  must  be  correspondingly  greater. 

The  solid  matter  discharged  by  the  scAvage  of  London  in  one  day  is 
calculated  to  amount  to  250  tons,  and  as  50  days  elapse  before  it  is 
capable  of  reaching  Gravesend,  it  must  by  that  time  have  mingled 
with  250  millions  of  tons  of  water,  and  the  oxygen  contained  therein 
is  no  doubt  sufficient  to  aid  in  the  decay  or  combustion  of  the  organic 
matter,  and  thus  consume  it,  without  putrefaction  (in  the  true  sense 
of  the  term)  setting  in.  Lideed,  before  it  reaches  Gravesend,  the 
greater  part  of  the  organic  matter  must  be  decomposed,  and  even  at 
the  Avorst,  the  water  can  only  ha,ve  present  12,500  tons  distributed 
amongst  250,000,000  tons  of  water,  which  is  only  2  ozs.  of  solid  mattei: 
in  a  ton  of  the  Avater,  or  ■^o^ytj-^  th  part  of  the  weight  of  tlie  Avater. 
In  the  investigations  relating  to  the  sewasre  of  London  and  its  effects 
on  the  Thames,  and  the  injury  to  health  inflicted  thereby,  it  is  con- 
clusively shoAvn  tliat  the  greatest  part  of  the  nuisance  lies  in  the 
sedimentary  matter  Avhich  lines  the  banks  and  is  in  an  active  state  of 
putrefection  ;  and  the  same  conclusion  has  been  come  to  by  me  in 
regard  to  the  foul  deposits  in  the  bottom  of  the  lades  and  in  the 
bed  of  the  water  and  harbour  of  Leith.  The  average  composition 
of  these  sedimentary  matters  collected  from  the  bottom  of  the  open 
seAvers  discharging  into  the  Water  of  Leith,  and  from  the  bed  of  the 
Water  of  Leith,  of  the  lades,  and  of  the  harbour,  is  given  in  Table  W, 
in  a  condensed  form. 

The  mixture  of  sea  Avater  Avlth  the  scAvage  in  the  harbour  of  Leitli 
causes,  besides  the  ordinary  putrefaction,  the  production  of  sulphu- 
retted hydrogen  in  quantity,  and  this  Avns  specially  observable  iu 
the  mud  Avhich  Avas  brought  up  from  mid-channel  of  the  harbour 
by  a  dredging  machine  during  one  of  my  visits  to  the  Water  of 
Leith.  A  similar  disengagement  of  sulphuretted  hydrogen  under 
like  circiuTistances  has  been  observed  previously,  especially  Avhere 
organic  matter  meets  Avith  sea  Avater  in  hot  climates,  such  as  on  the 
coasts  of  Africa,  and  it  has  also  been  observed  in  part  to  occur  in 
the  Tliames,  and  give  rise  at  least  to  an  increase  in  the  amount  of 
sulphuric  acid  in  combination  with  Thames  Avater  at  hi<rh  tide  i^ 
10740.  ,f 
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compared  Avith  low  tide.  The  disengagemeut  of  sulpliurctted  hydrogen 
iu  tropical  regions  -svlien  organic  matter  and  sea  water  meet  is  so 
decided  that  the  odour  and  other  cflfects  of  sulphuretted  hydrogen 
have  sometimes  been  ohserved  27  miles  at  sea  from-  the  mouths  ol 

rivers.  .  .       /.   i        t  * 

The  gases  evolved  during  the  decomposition  of  the  sedimentary 
matters  lying  in  the  open  sewers,  the  lades,  and  in  the  bed  of  tli. 
Water  of  Leith  do  not,  however,  contain  much  sulphuretted  hydrogen 
(hydrosulphuric  acid),  but  mainly  consist  of  carburetted  hydrogen  and 
other  combustible  gases  and  vapours  which  are  known  to  be  evolved 
durin-  the  putrefaction  of  organic  matters.  The  average  composition 
of  twelve  samples  of  these  gases,  collected  from  five  stations,  is  given 

in  Table  X.  „  ,  ,i     i  i  i 

The  £>-ases  dissolved  in  the  waters  of  the  sewers,  the  lades,  and  ttie 
Water  of  Leith  are  equally  characterized  by  the  minute  proportion  ot 
sulphuretted  hydrogen  which  is  present  at  any  time  m  these  waters 
and  the  amount  of  which  is  so  slight,  that,  iu  many  instances,  it  cannot 
be  recognised.    The  average  composition  of  twenty-five  samples,  col- 
lected from  six  stations,  is  given  in  Table  Y.    The  gases  evo  yed  from 
the  decomposing  and  putrefying  deposits  rise  np  tl"-«"g^,.^^^f .^jg^ 
which  flows  above,  and  pass  into  the  atmosphere,  and  the  liquids  also 
tend  to  interchange  their  foul  gases  with  the  gaseous  constituents  ot 
the  air,  and  hence  the  neighbouring  atmosphere  becomes  contammated 
by  the  evolution  of  those  foetid  gases.    The  average  relative  purity  ot 
thirty  samples  of  the  atmosphere  collected  in  districts  away  from  and  near 
the  open  sewers,  lades,  and  the  Water  of  Leith  is  given  m  iable  L. 

XIV,  General  Conclusions. 
In  considering  the  whole  subject  of  this  papei-,  and  contrasting  the 
results  of  the  investigation  made  by  me  relative  to  the  Watei  of  Leith 
with  those  made  in  London  on  the  Thames,  and  knowing  the  g^^J* 
benefits  derivable  from  improved  drainage  in  the  lessenmg  of  the  rate 
of  sickness  and  of  death  in  all  localities  where  effective  and  judicious 
Lnitatr^easures  have  been  carried  out,  I  beg  -bmit  the  foUo^^^^ 
r-onclusious  on  the  contamination  of  the  Water  of  Leith  by  the  se^Aa^e 
of  Edinburgh^an^^  above  the  influence  of  the  sewage  of 

Edinburgh,  is  a  small  stream  of  water  of  a  peaty  or  mos.y 
nature,  which  has  its  original  amount  of  organic  sahne 
matters  increased  by  discharges  from  paper  »"»%and  other 
public  works,  but  arrives  at  Edinburgh  in  a  condilion  not 
liable  to  putrefaction  and  containing  a  good  proportion  of 

II  Th^rth^^^'atfof  Leith,  immediately  above  Coltbridge,  and 
■  "^'b  foii  admixture  with  'the  Edinburgh  -wage  -  cc^npara- 

tivelv  free  from  foul  deposits  and  Irom  unsightl.A  oigan  c 
IroA^^h  and  does  not  evolve  unwholesome  gases  into  the 
Sri^uiding  atmosphere,  and  thus  contaminate  the  air  of 

in.  Tll^^  J^Srin  Burn  and  other  se..rs  ai^  of  Edin- 

burjih  convey  large  quantities  ot  oflens.ve  l'^^^^^    ;.tli  de 

coinposing  oi-ganic  "^""^i"  "V^  !      o?     e ith  't 

pension,  and  discharge  such  into  the_^AA  ater  of  Leith  at 

many  points  from  Coltbridge  ^^oAvnwards. 

IV  That  the  organic  matters  so  conveyed  into  the  \N  atei  ol  l.oitu 

principally  consist  of  the  decomposing  cftctc  matters  of  the 
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animal  system,  iuclucliug  the  solid  excrements  or  feces, 
and  even  in  comparatively  cold  weather  evolve  abundantly 
offensive  odours. 

V.  That  the  sides  and  bottom  of  the  open  sewers,  of  the  lades 
Avhich  traverse  Edinburgh,  and  the  bed  of  the  Water  of 
Leith  from  Coltbridge  downwards,  are  more  or  less  covered 
Avith  offensive  organic  growths  characteristic  of  streams  and 
open  drains  which  convey  sewage  matters. 

Vr.  That  the  bottom  of  the  open  sewers,  the  bottom  of  the  Edin- 
burgh lades,  the  bed  of  the  Water  of  Leith  from  Coltbridge 
downwards,  and  the  harbour  of  Leith,  are  more  or  less 
thickly  covered  with  organic  matter  in  an  advanced  stage 
of  putrefaction,  which  fills  up  the  rocky  pools  at  certain 
parts  and  renders  the  dams  vast  open  cesspools. 
VIT.  That  the  signs  of  animal  life  visible  to  the  naked  eye  in  the 
Water  of  Leith,  after  commencing  to  receive  the  sewage  of 
Edinburgh,  consist  mainly  of  multitudes  of  minute  worms, 
which  are  characteristic  of  waters  conveying  sewage,  and 
may  be  regarded  as  the  last  remnant  of  animal  life  which 
will  survive  in  such  a  locality,  and  even^  these  die  off  in 
many  places  during  the  summer  weather,  and  when  the 
putrescence  of  the  organic  matter  proceeds  more  rapidly. 
VIII.  That  the  organic  sedimentary  matters  which  are  deposited  in 
the  bed  of  the  Water  of  Leith  from  Coltbridge  downwards, 
in  the  harbour  of  Leith,  and  in  the  various  lades  below 
Coltbridge,  are  in  a  state  of  active  putrefactive  fermenta- 
tion, and  the  slightest  agitation  of  the  deposit  gives  rise  to 
the  abundant  evolution  into  the  surrounding  atmosphere  of 
those  gases  which  are  well  known  to  be  evolved  from  de- 
composing vegetable  and  animal  matters. 

IX.  That  whilst  all  healthy  water  contains  a  considerable  propor- 
tion of  oxygen  gas  dissolved  therein,  which  can  act  in 
consuming  any  organic  impurities  which  may  pass  there- 
into, the  Water  of  Leith,  after  mixing  with  the  sewage 
matters,  is  found  to  be  practically  devoid  of  oxygen  gas, 
and  the  contents  of  the  sewers  are  found  equally  devoid  of 
oxygen  gas,  so  the  waters  of  the  sewers  and  of  the  Water 
of  Leith  from  Coltbridge  downwards  are  practically  devoid 
of  any  purifier,  and  must  allow  their  contents  to  become 
putrescent. 

X.  That  the  ptitrescence  of  the  organic  liquids  and  deposits  in 
the  open  sewers,  the  l)ottom  of  the  lades,  and  the  bed  of  the 
Water  of  Leith,  in  all  weathers,  but  especially  in  summer, 
and  the  evolution  of  noxious  gases  therefrom,  lead  to  the 
sensible  contamination  of  the  surrounding  atmosphere,  and 
consequently  decrease  the  purity  and  healthiness  of  the 
air. 

XI.  That,  taking  all  these  cii'cumstances  into  consideration,  I  am 
decidedly  of  opinion  that  the  discharge  of  sewage-matters 
into  the  Water  of  Leith  in  any  Aveather,  but  especially  in 
the  warmer  mCJnths,  leads  to  the  accumulation  of  organic 
matter  of  a  most  offensive  nature,  and  that  the  consequent 
putrefaction  of  this  organic  matter  gives  rise  to  the  evolu- 
tion of  gases  whicli  are  highly  offensive  and  pernicious, 
and  must  render  the  neighbouring  localities  more  or  less 
•  uuAvholesome. 

c  2 
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XII.  That  tho  condition  of  tlie  Water  and  Harbour  of  Leith  is 
much  more  noxious  than  any  part  of  the  Thames,  as  the 
proportion  of  organic  matter  is  much  greater,  and  the  rocky- 
pools  and  dams  afford  more  obstacles  to  the  flow  of  the 
sewage,  and  that  the  time  had  certainly  arrived  Avhen  a 
main-drainage  scheme  was  absolutely  required  for  the  puri- 
fication of  the  Water  of  Leith. 
The  lengthened  investigation  into  the  condition  of  the  Water  of 
Leith,  and  the  contamination  of  the  stream  with  the  sewage  of 
Edinburgh  and  Leith,  has  brought  prominently  before  me  the  great 
injury  done  to  rivers  by  tho  sewage  of  populous  places.    The  full 
effect  of  such  contamination  cannot  be  observed  by  the  simple  in- 
spection or  even  the  analysis  of  the  water,  so  as  to  detennme  merely 
the  proportion  of  organic  matter  which  may  be  present  therem,  but 
can  only  be  learned  by  a  thorough  examination  of : — 

1.  The  liquids  conveyed  by  the  sewers  and  rivers  : 

2.  The  sedimentary  matters  lying  in  the  bottom  of  the  open  sewers 

and  the  bed  of  the  rivers  : 

3.  The  gases  evolved  during  the  decomposition  of  these  sedimentary 

matters  : 

4.  The  gases  dissolved  in  the  waters  ;  and 

5.  The  atmosphere  in  the  neighbourhood  of  the  open  sewers  and 

rivers  conveying  sewage. 
The  injury  done  by  sewage  in  the  contamination  of  the  waters  ot 
streams  and  rivers  is  not  the  only  grievance  which  is  sustained  by  the 
improper  discharge  of  the  drainage  of  houses.  In  the  smaller^towns 
and  villages  where  no  drainage  system  is  carried  out,  and  where  no 
re-ular  water  supply  is  introduced,  a  plan  of  receiving  water  and 
discharging  drainage  is  adopted  which  is  positively  unwholsome  and 

detrimental.  ,    .         ,  ^„  , 

In  the  better  class  of  dwellings  in  non-drainage  localities,  each 
house,  when  built,  is  provided  immediately  underneath  or  in  a  small 
front  or  back  plot,  with  two  holes,  one  of  which  is  a  well  with  a  pipe 
leadin-  to  the  house  and  the  second  is  a  cesspool  with  a  pipe  coming 
from  the  house,  so  that  the  water  is  drawn  from  the  one  l^ole  and  is 
returned  to  the  other.    The  well  is  in  most  instances  dependent  lor  it^s 
supply  on  the  percolation  of  water  from  the  sides  and  bot  om,  and 
thus  it  draws  water  from  the  neighbouring  ground  ;  whilst  the  cess- 
pool of  the  house  is  not  many  yards  away,  and  the  liquid  discharged 
from  the  water-closets  and  kitchen  sinks,  is  run  into  the  cesspool  oozes 
through  the  soil  and  enters  the  well.    That  cesspools  are  related  to 
wells  in  this  manner  is  abundantly  evident  from  the  examination  of 
The  -round,  and  the  analysis  of  the  water  from  the  well.    The  ground 
a^ou^d  the' cesspool  is  more  or  less  impregnated  --^or^.n^c  n^mer 
and  whilst  the  more  solid  parts  of  the  impurities  are  lef-t  in  the  gi  om  d 
iL  more  liquid  portions  enter  the  well.    Occasionally  the  sides  of  lie 
well  are  stained  with  an  offensive  slime,  and  in  many  ^ 
the  wells  are  cleared  out,  they  are  found  to  cont.am  a  arge  quantity 
"mposing  organic  sediment.    The  se.^.ge  when  discha^^^^^^ 
a  house  in  a  fresh  state  is  comparatively  harmless  ;  i^"!  ^J^^"  l^";"^? 
faction  sets  in,  and  especially  if  the  matter 'is  •'^^•'■<^f '^^ .^^^f  ^he 
the  immediate  neighbouring  ground,  there  is  much  f'^J^«^^\*\^^ 
contamination  of  the  wells,  and  the  escape  of  g^^^^^^^"*^ 
the  surrounding  atmosphere.    During    ^^IJ^^'l^^.f  J  ^^^^ 
portion  of  the  offensive  matters  become  liquid  and 
water,  and  whilst,  iu  some  instances,  the  organic  mattei  peiiftcatcs  tne 
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soU  and  communicates  a  greenish  yellow  colour,  and  an  offensive  odour 
and  taste  to  the  water  ;  yet  in  most  cases  the  Avater  docs  not  betray 
from  its  colour,  odour,  or  taste,  the  slightest  evidence  of  being  con- 
taminated by  the  products  of  offensive  animal  and  vegetable  matters 
which  have  undergone  putrefaction  and  decay.  For  some  years  my 
attention  has  been  specially  directed  to  the  influence  of  cesspools  ai>d 
other  accumulations  of  organic  matter  on  waters  intended  to  be 
employed  for  household  use,  and  I  have  repeatedly  examined  waters 
of  pleasing  appearance  Avhich  were  i-egularly  used  for  drinking  and 
for  culinary  purposes,  and  were  even  famed  as  first  class  waters  for 
general  dietetic  use,  and  which,  on  chemical  examination,  proved 
themselves  to  contain  in  one  imperial  gallon  from  two  to  thirty  grains 
of  organic  matter  and  the  products  deiived  from  its  decomposition. 

The  results  of  the  many  experiments  and  observations  which  I  have 
made  on  the  pollution  of  the  Water  of  Leith  and  other  streams  and 
rivers,  as  also  on  the  contamination  of  wells,  by  the  sewage  of  houses 
and  towns,  have  demonstrated  the  following  general  conclusions  on 
the  important  question  of  the  influence  of  drainage  materials  on 
natural  waters  : — 

I.  That  the  discharsre  of  the  sewaoe  of  towns  and  cities  into 
streams  and  rivers  pollutes  the  VN^ater  by  the  admixture  of 
much  organic  matter  in  a  state  of  active  putrescence. 
II.  That  the  more  solid  part  of  the  sewage  discharged  by  drains 
into  streams  and  rivers,  accumulates  in  all  pools,  and  above 
all  dams,  cauls,  or  other  obstructions,  and  forms  a  deposit 
of  decomposing  filth. 

III.  That  the  organic  matter  conveyed  by  the  sewers  into  natural 

waters,  is  more  or  less  acted  upon  by  the  oxygen  dissolved 
in  the  water,  and  is  in  part  consumed  thereby. 

IV.  That  the  combustion  of  part  of  the  organic  matter  necessitates 

that  the  oxygen  gas  dissolved  in  the  water,  and  Avhich  is 
the  natural  purifier,  should  be  abstracted  therefrom,  and 
subsequently  the  remainder  of  the  organic  matter  must 
pass  into  a  state  of  putrefaction. 
V.  That  the  sedimentary  matter  which  is  conveyed  by  sewage, 
and  which  lodges  in  the  pools  and  above  obstructions,  as 
well  as  on  the  banks  of  the  streams  and  rivers,  is  of  a  nature 
to  be  actively  putrescent. 
VI.  That  the  organic  matter  dissolved  in  the  Avater,  and  the 
organic  deposits,  are  constantly  cA'olving  considerable 
volumes  of  gases  Avhich  mainly  consist  of  combustible 
gases,  or  those  which  are  kr.oAvn  to  be  giA'eu  off  during 
the  putrefaction  and  decomposition  of  animal  and  A'cgetable 
matters. 

VII.  That  the  gases  evolved  during  the  putrefaction  of  the  organic 
substances  contaminate  the  atmosphere  of  the  neighbour- 
hood, and  necessarily  decrease  the  healthy  nature  of  the 
air. 

VIII.  Tliat  Avhen  the  proportion  of  scAvage  is  comparatively  little, 
the  Avaters  of  streams  and  rivers  may  contain  enough  of 
oxygen  to  consume  much  of  the  organic  matter,  but  this 
necessitates  that  the  proportion  of  oxygen  be  diminished 
and  the  Avater  be  rendered  more  or  less  irrespirable  for 
fish. 

IX.  That  natural  Avaters  conveying  relatively  a  large  proportion 
of  scAvage  matter  are  totally  unfit  for  the  sustenance  of  the 
life  of  fish,  as  the  oxygen,  for  their  respiration,  has  been 
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abstracted,  and  tlie  water  has  become  practically  devoid  oi 

tliat  gas.  .         .         •  J 

X.  That,  in  districts  where  defective  or  no  dl-ainage  is  carriea 
out  the  well  waters  are  liable  to  be  contaminated  by  tne 
decomposing  organic  matter  which  is  discharged  into  tue 
neighbouring  cesspools,  and  impurities  denved  theretion. 
may  be  present  in  well  waters  which  are  devoid  of  colom 
and  odour,  have  no  unpleasant  taste  and  may  be  populau} 
known  as  good  waters.  , 
XL  That  water  contaminated  by  sewage  l^ecomes  more  or  le». 
unfit  for  household  purposes,  and  even  when  the  Proportion 
of  sewage  is  small,  and  the  water  may  be  comparat  vel) 
clear,  it  is  unwholesome  as  a  beverage,  and  is  unfat  ioi 

culiuarj  purposes.  .  „„tT,r>i-UiP£; 

Xn.  That  it  behoves  all  parliamentary  and  municipal  authorities 
to  pass  and  enforce  measures  for  the  suppression  of  the 
causes  of  the  pollution  of  wells,  streams,  and  nveis  and 
thus  arrest  the  evils  which  are  ^^^^ssarily  a  tendan  on 
the  contamination  of  streams,  rivers,  '^^'^ 
the  sewage  of  cities,  towns,  villages,  and  other  populous 

places. 


(Signed)       Stevenson  Macadam. 
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Table  A. 

Liquids  collected  from  the  Drains  and  Sewers  discharging  into  the  Water 


emperaturc. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 

hi  solution 
and  suspension. 

lir. 

Liquid. 

Place  and 
Time  of  Collection. 

1  . 

•S-i 
o 

is 

Is 

o  f 

CO 

c3  o 

• 

"Es  . 

o"" 

■S  S) 

H  S  m 

0.5.5 

EH 

a) 

11 

o-^ 

U 

§"S  S 
cc 

■s 

g  a  & 

ihr. 

«i° 
yi" 

51° 
50° 
50° 
1S° 
17° 
17° 
14° 
44° 
15° 
41° 
49° 
48° 
41° 
56° 
69° 
64° 

Fahv. 
48° 
45° 
45° 
44° 
45° 
45° 
46° 
45° 
45° 
44° 
44° 
43° 
47° 
46° 
44° 
48° 
57° 
54° 

Loclirin  Burn,  "West  of 
Abattoir  or  Slaughter-houses. 

Day.  Hour. 
14th  March  1864  at   3.16  p.m. 
17th         „         „    1.45  p.m. 
18th         „         „  11.35  a.n). 
19th        „        „  10.32  a.m. 
21st         „         „    4.7  p.m. 
22d         „        „    3.8  p.m. 
23d          „         „  12.25  p.m. 
24th         „         „    9.40  a.m. 
26th         „         „  10.46  a.m. 
28th         „         „    5.2  p.m. 
29th         „         „    2.10  p.m. 
30th        „        „    7.20  a.m. 
31st         „        „    1.5  p.m. 
1st  April  1864      „    1.55  p.m. 
2d       „            „    9.45  a.m. 
7th      „            „    9.10  a.m. 
20th  May  1864     „  12.20  p.m. 
25th    „            „  10.25  a.m. 

•11'68 

16-  00 
18-60 

8-80 

5-  60 

17-  28 

6-  24 
10-88 

7-  20 
6-72 

21-12 

18-  40 
15-60 

31-20 

24-00 
16-56 

24-  48 
22-56 

27-  20 
19-20 

25-  00 
25-92 
13-24 
35-20 
24-00 

28-  88 

42-88 

40-  00 

35-  16 
33-28 
28-16 

41-  48 
25-44 

36-  48 
33-12 
24-96 
56-32 

42-  40 
44-48 

28-80 

19-68 

13-  88 
28-96 
12-48 
16-80 
16-60 

14-  08 
24-48 
22-88 
89-44 

135-36 
27-68 

52-00 

13-12 
10-12 

8-  33 
6-40 

16-00 
5-28 

9-  13 
18-72 

8-33 
10-72 
15-04 
10-72 

80-80 

33-80 
24-00 

37-  28 
13-88 
32-80 
21-88 
23-20 
43-20 
31-20 

100-16 
150'- 40 

38-  40 

40-48 

35-63 
32-48 
37-76 
18-08 
34-08 
22-84 
24-96 
31-68 
29-60 
110-56 
153-76 
43-28 

83-20 

37-12 
26-63 
32-80 
28-96 

43-  30 
24-48 
34-72 

44-  64 
26-56 

45-  92 
39-04 
39-60 

123-CS 
72-80 

59-ie 

70-56 
47-04 
77-28 
47-32 
59-68 
76-32 
56-16 
156-48 
192-80 
82-88 

Average  of  18  samples  - 

12-36 

26-61 

38-97 

33-06 

34-66 

57-72 

45-42 

51-27 

96-69 

'  Table  B. 

Liquids  collected  from  the  Drains  and  Se-wers  discharging  into  the  Water  of  Leith. 


temperature. 

Place  and 
Time  of  Collection. 

In  solution. 

In  suspension. 

■  One  imperial 
gallon  contains 

in  solution 
and  suspension. 

Air, 

Liquid. 

«  . 

o 

h 

a  Si 

c3.pi 

|.g 

s  ° 

11 

a> 

li 

t>sc3 

i  =1  g 

a  n 
P-s 

"S.s  a 

E-l 

0) 

. 

K'.a 

o 

3  c 

.a  ^  f< 

m 

o 

Hi 

Pahr. 
46° 
47° 
47° 
60° 
47° 
48° 
47° 
56° 
64° 
51° 
53° 
52'> 
51° 
C0° 
63° 

» 

Tahr. 

43° 
50° 
53° 
52° 
53° 
52° 
53° 
57° 
05° 
61° 
57° 
56° 
55° 
59° 
58° 

51° 
187° 

190° 

Lochrin  Burn 
above  Caledonian  Railway. 
Day.  Hour. 
14th  March  186-1  at  1 . 56  p.m. 
17th        „        „    2  p.m. 
18th        „        „  11.52  a.m. 
lOtli        „        „  10.50  a.m. 
21st         „         „    4.30  p.m. 
22d          „         „    3.30  p.m. 
23d          „         „  12.48  p.m. 
27th  April  1864    „    9.25  a.m. 
20th  May  1,864     „  12.40  p.m. 
26th         „         „    9.25  p.m. 
27th         „         „  12.20  a.iii. 
27th         „         „    2.30  a.m. 
27th         „         „    4.30  a.m. 
27th         „            12.25  p.m. 
28th        „        „  1p.m. 

Averago  of  15  samples  - 

14th  March  1864  at  2.1  p.m. 
5th  April  1801     „    2.25  p.m. 

Average  of  2  samples  of  di-cg 
21st  March  1804  at  4.35  p.m. 

■16-08 

30-68 

12-  00 
18-80 
18-80 

13-  20 
10-84 

8-20 

14-  10 
13-30 

31-60 

26-24 
24-00 

22-  88 

24-  32 

23-  20 
18-40 
16-32 
20 -,84 

25-  76 

47-68 

56-92 
36-00 
41-68 

43-  13 
36-40 
29-24 
24-52 

44-  00 
39-12 

32-96 

98-48 
45-10 
18-08 
16-88 
12-40 
8-20 
5-88 

12-  72 

13-  08 

9-12 

10-  40 

11-  72 
9-12 

6-  04 
4-80 
3-80 
2-73 
0-80 
C-12 

7-  79 

42-08 

108-88 
56-88 
27-20 
23-52 
17-20 
12-00 
8-00 
19-52 
19-80 

36-40 

49-04 

129-16 
57-16 
36-88 
35-68 
25-00 

19-  01 
Ill-OS 

20-  88 
27-04 

41-38 

40-72 

36-64 

35-  72 
.32-00 

30-  96 
28-00 
23 '20 
19-04 

36-  04 

31-  88 

89-76 

165-80 
92-88 
68-88 
06-64 
53-60 
41-24 
33-12 
63-52 
58-92 

15-77 

26-70 

42-47 

28-61 

34-49 

78-87 

78-40 
880-64 

DnEG 
25-60 
193-00 

nUNNII 
104-00 
1074-24 

19-08 
242-88 

(t  Calf 
2-72 
13-92 

22-40 
■ijO-SO 

r  DiSTI 
98-08 
1123-52 

LLKRT. 
28-32 
207-52 

117-92 

126-40 
1331-04 

728-72 

479-52 

109-60 

589-12 

131-28 

8-32 

139 -GO 

010-80 

Dreg  allowed  to  settle  and  sediment 
at  212°  yielded  - 

dried 

gnnic. 
93-33 

Saline. 
0-08 

Total 
per  ct. 
100-00 

40 


Table  C. 

Liquids  collected  from  the  Drains  and  Sewers  discharging  into  the  Water  of  Leith.i 


Tempcraturo. 


Air. 


Liquid. 


Place  and 
Time  of  Collection. 


In  solution. 


=3  . 


i.g 

EZ3 


C3  o 

_  o  S 
la  "  5 

■*-> 


In  suspension. 


•si 

o 


8^ 


•S 


leg 
O.S.5 


Oii«  imptrial 
gallon  contains  i 

in  solution 
and  suspension. 


5  3; 

o 


-/J 


•a- 

C5 


45° 
48° 
4«° 
50° 
47° 
48° 
50° 
44° 
44° 
48° 
44° 
56° 
64° 
.54° 
53° 
52° 
51° 
62° 
63° 
•  47° 


Loelirin  Burn  above  Coltbridge. 


Tahr. 

44° 
48° 
47° 
4-1° 
45° 
43° 
51° 
47° 
60° 
54° 
48° 
54° 
63° 
57° 
57° 
60° 
56° 
59° 
59° 
68° 


Day. 

14th  March  1864  at 
17th 
18th 
19th 

21st  „ 
22d 

23d  „  ■ 

28th  „ 
30th 

1st  April  1864 
2d 
7th 

20th  May  1864 
26th 
27th 
27th 
27th 
27th 
2Sth 
30th 


Hour. 

1.38  p.m. 

2.23  p.m. 
12.10  a.m. 
11.10  a.m. 

4.50  p.m. 

3.50  p.m. 

1.25  p.m. 

5.20  p.m. 

7.50  a.m. 

2.15  p.m. 
10.5  a.m. 

9.35  a.m. 

1  p.m. 

9.35  p.m. 
12.35  a.m. 

2.45  a.m. 

4.40  a.m. 

1.15  p.m. 

1.10  p.m. 

7.10  p.m. 


Average  of  20  samples 


C23-01 

27-20 

50-21 

39-68 

11-52 

23-01. 

34-56 

17-92 

10-21. 

31-20 

47-44 

93-68 

174-88 

40-04 

215-52 

15-04 

33-92 

27-01 

60-96 

27-52 

13-68 

•21-92 

35-60 

12-72 

11-52 

24-80 

36-32 

79-84 

16-40 

25-41 

41-81 

8-32 

12-16 

25-60 

37-76 

4-00 

11-36 

27-20 

38-66 

3-56 

8-00 

19-20 

27-80 

4-12 

22-40 

19-20 

41-00 

3-60 

12-40 

23-04 

35-44 

0-92 

12-36 

20-04 

33-00 

8-41 

130-56 

38-40 

168-96 

60-80 

31-31 

26-53 

57-84 

29-23 

10-32 


8-  00 

7-  52 
4-00 

9-  12 
800 
4-32 

8-  32 
6-80 
3-64 

3-  48 

4-  10 
6-16 
6-10 

5-  92 


5G-00 


25-92 
101-20 

19-  Oi 
30-64 

20-  72 
84-16 
16-04 
10-80 

7-20 
7-60 
7-76 
13-03 
14.60 
66-72 


9-17 


62-72 


29-44 
109-9-2 
189-92 
61-44 
26-40 
91-30 
24-72 
16 -IG 
14-92 
12-72 
26-00 

19-  32 

20-  80 
191-36 


38-40  I  60-54 


43-52 


31-  04 
38-72 
44-64 
.30-10 

29-  92 
29  12 
33-76 

32-  40 

30-  84 
•22 -OS 
23-36 
29-20 
26-80 
44-32 


106-2 


00-4 

n8-e 

97-C 
56-3 

120-4 
58-4 
48 
45-7 
35-4 

;  49-3 

I  ^ 
47-( 

2«-C 


35-70  i  98-! 


Table  D. 

Liquids  collected  from  the  Drains  and  Sewers  discharging  into  the  Water  of  Leitb.' 


Temperatvire. 


Air. 


Liquid. 


Place  and 
Time  of  Collection. 


In  solution. 


=3  . 

a  g 


0-2 

c!  ="  e3 
EH 


In  suspension. 


tr.r- 
O 


is 
-I 


3£ 


One  imperial 
gallon  contains  t 
'  in  solution 
and  suspension. 


ii 


Fahr. 

45° 
50° 
48° 
48° 
4.5° 
45° 
44° 
48° 
41° 
C6° 


4S° 
.1>° 
46° 
48° 
4.i° 
44° 
04° 
61° 
C3° 
52° 
Cl° 
63° 


Fahr. 

4;5° 
46° 
44° 
45° 
46° 
45° 
4.3° 
41° 
44° 
48° 


45° 
47° 
45° 
45° 
45° 
45° 
54° 
54° 
62° 
60° 
50° 
62° 


North  Sewer  at  Stockbridgo. 

Day.  Hour. 
18th  March  1804  at  12.50  p.m. 


19th 
21st 

22d  „ 
23d 
29tli 
30th 

1st  April  1801 

2d 

9th 


11.40  a.m. 

5.15  p.m. 

4.30  p.m. 

3.35  p.m. 

1.30  p.m. 

8.10  a.m. 

2.45  p.m. 
11. .35  a.m. 

4.5  p.m. 


Avei-ago  of  10  samples  - 

South  (Moray  Place)  Sewer  at 

Stockbridgo. 
22d  March  1804  at  4.35  p.m. 
23d 


9-60 

11-08 
8-00 
0-40 
5-41 
8-88 
4-16 


20th  „ 
1st  April  1801 
2d 
2d 

26th  Jlay  1804 
26th  „ 
27th 

27th  „ 
27th  „ 
27  th  „ 


3.30  p.m. 
1.30  p.m. 
2.45  p.m. 
11.44  p.m. 
11.4-1  p.m. 
10.65  a.m. 
10.25  p.m. 
1.30  a.m. 
3.33  a.m. 
5.25  a.m. 
2.3  p.m. 


Average  of  12  sample? 


8-29 


5-08 
0-80 
5-20 

4-  00 
9-4-1 
9-CO 

10-10 

8-  20 
0-62 

5 -  OS 
4-80 

9-  92 


23-08 

28-48 
27-81 
18-08 
21-32 
23-24 
23-08 


33-28 

40-16 
35-84 
21-48 
29-76 
32-12 
27-&1 


21-04 


7-07 


26-  83 

22-  21 
24-01 

23-  20 
29-00 
20-00 

27 -  'U 
17-7G 
12-80 
12-81) 
14-81 
•27-00 

22-45 


32-33 


31 'OS 
'29-01 
29-81 
'27-20 
39-tl4 
39-20 
37-00 
25-90 
19-32 
17 -.88 
19-64 
37-52 


13-28 

13-28 
20-00 
10-72 

10-  72 
13-20 

11-  08 


•29-52 


13- 


11-  88 
15-60 
10-52 
20-48 

101-60 
80-90 

12-  32 
10-00 

fl-sn 

4-20 
8-2S 

13-  01 


9-12 

7-84 
9-92 
4- 110 
11-08 
9-12 
9-12 


22-40 

21-  12 
29-92 
14-72 

22-  40 
22-32 
20-80 


22-88 

24-9il 
28-00 
17  12 
10-10 
22 -OS 
15-81 


32-  80 

36-  32 

37-  76 
22 -OS 
36-00  1 
.32-30  : 

33-  80  1 


61- 

fl5-V  I 

.39 --r 


8-81 


21-72 


C-72 
7-52 
10-72 
7-52 
48-00 
■12-72 
7-52 
7-00 
1-80 
1-CO 
0-80 
0-90 


12-45 


22 -O.S 


18-  GO 
23-12 

27-  21 

28-  00 
U9-60 
128-68 

19-  84 
17-60 

8-00 
5-80 
4-08 

20-  00 

37-17 


•21-56  :  S2-S5  I  M-4 


10-96 
22-40 
•21-72 
24-48 
111-01 
90-50 
22-48 
18-20 
13-32 
9-23 
8-08 
22-90 


33 -  CO 

29-  70 

;>5-30 

30-  72 
77-00 

72 -.->2 

34-  00 
•26-36 
14-00 

14-  40 

15-  61 
34-50 


I  50-5 
I  62-,l . 
57-C 
65-2 
188-6 
102-6 
57-4 
43-5 
27-0 
23-6 
23-7 
I  57-5 


31-79 


3f(»0  I  66-0 


4.1 


Table  E. 

Liquids  collected  from  the  Drains  and  Sewers  discharging  into  the  Water 


Temperatui-e. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 

in  solution 
and  suspension. 

Air. 

Liquid. 

Place  and 
Time  of  Collection. 

u 

o 

as 

S  to 
O 

o 

c  to 

eti  o 
C3  ="  CS 

o.S  S) 

B 

o 

ti 

?Ort 
O"^ 

u 

a.g 
s.s 

pa 
■S.S 

iS  K  c3 
^  U 

_o  w  to 

t-> 

0 

So 

i  'to 

IF  CI 
o'" 

C  cS  C 

0 

Jahr. 

46° 
50° 
B0° 
50° 
48° 
48° 
45° 
46° 

A  AO 

44 

45° 

44° 

49° 

48° 

44° 

62° 

54° 

53° 

52° 

51° 

56° 

59° 

Pahr. 

44° 

45° 

45° 

44° 

45° 

45° 

46° 

46° 

45 

45° 

44° 

46° 

46° 

45° 

55° 

53° 

51° 

50° 

50° 

50° 

51° 

Canonmills  Sewer. 
Day.  Hoin*. 
14th  March  lSG4u  at  12.59  p.m. 
17t!i        „        „    2.55  p.m. 
18th         „         „    1.3  p.m. 
19th         „         „  11.5l.a.m. 
21st          „         „    5.27  p.m. 
22d          „         „    4.54  p.m. 
23d          „         „    3.50  p.m. 
26th         „         „  11.32  a.m. 
2otu                 ,>    □.HI  p.m. 
29th         „         „    1.22  p.m. 
30th        .,        „    8.18  a.m. 
31st         „         „    2.20  p.m. 
1st  April  ISOi      „    2.55  p.m. 
2d       „            „    12  noon. 
25th  May  1864!     „    5.20  p.ra. 
20th      „            ,,  10.35  p.m. 
27th      „           „    1.45  a.m. 
27th      „            „    3.38  a.m. 
27th      „            „    5.40  a.m. 
27th      „            „    2.18  p.m. 
28th      „            „    5.25  p.m. 

U-GO 

J 

8-96 

7-  68 

8-  00 

6-  08 
23-84 

8-  00 

4-  00 

9 -  .52 
8-00 

5-  24 
4-20 
3-60 
8-60 

7-  76 

23-  20 

57*76 

24-  48 
2'5 '  52 
28-80 
18-40 

24-  96 
27-20 
15-20 
23-20 
23-20 
18-36 
15-80 
18-40 

25-  92 
21-44 

31-  80 

66-72 

32-  16 

oU  1)0 

36-80 
24-48 
48-80 
35-20 

19-  20 
32-72 
31-20 
23-00 

20-  00 
22-00 
34-52 
29-20 

16-80 

47-68 
28-32 

0'9>3 
J  —0 

20-80 
14-40 
6-08 

8-  08 
18-72 

9-  12 
8-40 
4-28 

1-  92 

2-  72 
10-64 
34-88 

13-60 

49-92 
8-48 
5-]2 

10-  72 
15-20 

8-  32 

9-  92 

11-  52 

7-  52 
2-40 
0-80 
0-48 
0-48 

8-  16 

9-  92 

30-  40 

97-60 
36-80 
14-40 

31-  02 

29-  00 
14-40 
18-00 

30-  24 
10-04 
10-80 

5-08 

2-  40 

3-  20 
18-80 
44-80 

.  25-40 

56-64 
36-00 
16-34 

28-  80 
20-48 

29-  92 
16-03 
22-72 

18-  64 
16-40 

9-52 
6-12 
6-32 

19-  24 
42-64 

36-  80 

107-68 

32-  96 
28-64 
39-53 

33-  60 

33-  28 

37-  12 
26-72 

30-  73 
25-60 
19-16 
10-28 
18-88 

34-  08 

31-  36 

62*20 

10  r  Oil 

OS -96 

41-  98 
68-32 
54-08 
63-2fr 
53-20 
49-44 
49-36 

42-  00 
28-68 
22-40^ 
26-20 
53-32 
74-00 

Average  of  21  samples 

8-20 

24-10 

32-30 

15-50 

11-00 

26-50 

23-70 

35-10 

58-80 

Table  F.. 

Liquids  collected  from  the  Drains  and  Sewers  discharging  into  the  Water  of  Leith. 


Temperature. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 
in  solution 

and 

suspension. 

Air, 

Liquid. 

Place  and 
Time,  of  Collection, 

Organicmatter 
in  grains. 

Saline  matter 
in  grains. 

Total  matter 
in  solution  in 
grains. 

Orgaiuc  matter 
in  grains. 

Earthy  matter 
in  gi-ains. 

Total  matter 
in  susperisiou 
in  grains. 

Organicmatter 
in  grains. 

Salino  and 
earthy  matter 
in  grains. 

Grand  total 
matter  in 
grains. 

Broughton  Burn  Sewer  at 
Bonniugton  Road,  and  imme- 
diately above  junction  with 
Water  of  Leith. 

Fahr. 

65° 
64° 

Fahr. 

57° 
61° 

Day.  Hour. 
9th  April  1864     at  11.50  a.m. 
25th  May  1864     „    3.20  p.m. 

9-12 
12-00 

22-24 
28-80 

31 -.36 
40-80 

14-40 
60-43 

10-88 
23-52 

25-28 
84-00 

23-52 
72-4S 

33-12 
52-32 

56-64 
124-80 

Average  of  2  samples 

10-56 

25-53 

36-08 

37-44 

17-20 

54-04 

4S-00 

42-72 

90-72 

Bulls  Stank  Sowcr  at  Lovers 
Lo.in. 

47° 

45° 

21st  March  1804  at  0.5  p.m. 

Bulls  Stank  Sewer  at 
Junction  Road  Bridge,  Leith. 

G-44 

31-04 

36-<18 

14-08 

6-92 

20-00 

10-52 

36-96 

50-4S 

45° 
k  49° 
■  36° 

frl° 

42° 
45° 
40° 
D7° 

14th  March  1804  at  12.37  p.m. 
17th        ,,        „    4.8  p.m. 
19th         „         „    8.5  a.m. 
25th  May  1861     „    1.1  p.m. 

|5-28 
8-32 

31-  04 

32-  06 

36-32 
41-28 

10-88 
7-08 

5-92 
2-72 

16-80 
10-40 

16-10 
10-00 

36-96 
35-68 

53-12 
51 -68 

Average  of  6  samples 

5-92 

31-42 

37-34 

10-88 

5-28 

10-10 

16-80 

30-70 

53-60 

Coal  Hill  Sewer  at  Leith. 

46° 
36° 
36° 

43° 
49° 
41° 

18th  March  1804  at  5.7  p.m. 
19th        „         „    7.50  a.m. 
10th        „        „    7.55  a.m. 

1 04-64 

145 -70 

210-40 

80-48 

80-32 

llG-80 

145-12 

182-08 

327-20 

4.i,° 

Sower  below  Drawbridge 
at  Leith. 

46° 

23d  March  1864  at  6.50  p.m. 

7-84 

46-50 

64-40 

10-40 

4-80 

15-20 

18-24 

61-36 

69 'CO 

42 


Table  G-. 

Sedimentary  Matters  collected  from  the  bottom  of  the  open  Sewers 
discharging  into  the  Water  of  Leith. 


Dried  at  212°  Fahr. 


Temperature. 

Place  and 

Per-centage  composition. 

Air.  |s 

ediincnt. 

time  of  collection.  ( 

)rganic  ] 
matter. 

Earthy 
natter. 

Total.  1 

'Jitrogen. 

Palir. 
51° 

60° 

50° 

48° 

47° 

69° 

64° 

■paltr. 

45° 

44° 
45° 
45° 
48° 
57° 
54° 

Bdinlmrgh  Sewers,  LochrinBurii,^ 
west  of  Slauglitor-houses,  col- ( 
lected  oil  18th  March  18G4  at  f 
11.35  a.m.      -      -  - 

Edinburgh  Sewers,  LochrmBurn,") 
west  of  Slaughtei--houses,  col-( 
lected  on  19th  March  1864  atC 
10.35  a.m.      -      -       "  "-^ 

Edinburgh  Sewers,  Loch^mBurn,■^ 
west  of  Slaughter-houses,  col-  (. 

IGCCCCl    on    ^ilSlj    ilX^uH/U-    J.OU'a     ttu  \ 

4.10  p.m.      -       -      .■  V 

"cifi iiiiiiTi»n-ln  dowdvc  Tinplirm  RuTll.  i 
west  of  Slaughter-houses,  col-( 
lected  on  22d  March  1864  at  f 
3.12  p.m.       -       -  ." 

Edinburgh  Sewers,  LochruiBurii,^ 
west  of  Slaughter-houses,  col- (. 
lected  on  23d  March  1864  at  f 
12.30  p.m.       -      -       -  -J 

Edinburgh  Sewers,  Lochrm  Burn,~) 
west  of  Slaughter-houses,  col- ( 
lected  on  20th  May  1864  at  f 
12.20  p.m.      -       -  ." 

Edinburgh  Sewers,  Lochi-m  Burn,^ 
west  of  Slaughter-houses,  col- ( 

leCtPCl    on   Zocn   iviay    xooyi  <*u  \ 
10.25  a.m.      .      -       -  -J 

4'f92 

46-12 

67-72 

52-.t4 

55-32 

46-12 

35-32 

55-03 

53-88 

32-28 

*7-56 

44-68 

53-88 

64-68 

i 

100-00-  i 
100-00  j 
100-00  !- 
100-00 
100- 00 j 
100-00"^ 

1 

r 

100 -ooj 

Average 
Amount. 

1-30 
1-20 

Average  of  7  samples 

49-70 

50-30 

100-00 

1-27 

43° 
47, 
64, 

52° 
53° 
65° 

Edinburgh  Sewers,  Lochrin  Burn") 
above  Caledonian  Distillery,  col-  ( 
lected  on  22d  March  1864  at  I 
3.35  p.m.      -       -  " 

Edinburgh  Sewers,  Lochrui  Burn,~) 
above  Caledonian  Distillery,  col-  (. 
lected  on  23d  March  1864  at  I 
1  p.m.      -      -       "  ,  .  --n  " 

Edinbm-gh  Sewers,  Lochrm  Burn,~) 

lected  on  20th  May  1864  at  f 
12.40  p.m.  - 

20-12 
36 -M 
20-52 

73-88 
63-50 
79-48 

ioo-oo"| 

100- 00 J 
100-00 

0-57 
0-42 

Average  of  3  samples 

27-70 

72-30 

100-00 

0-52 

50 

48° 

64° 

44 

43° 

63° 

Edinburgh  Sewers,  Lochrin  Buni,~i 
above  Coltbridgc,  collected  on  , 
19th  Marcli  1864  at  11.12  a.m. 

Edinburgh  Sewers,  Lochrin  Bum,-; 
above  Coltbridgo,  collected  on 
22d  March  1804  at  3.55  p.m.  -J 

Edinburgh  Sowers,  Lochrin  Burn,' 
above  Coltbridge,  collected  on 
20th  May  1864  at  1  p.m.  - 

14-52 

■  17-20 

■  19-32 

85-43 
82-80 
80-08 

100-00' 

ioo-oo> 

100-00 

i 

•  0-77 

1 

1  0-5S 

Average  of  3  samples 

17-02 

82-93 

100-00 

j  0-71 

47j 
CS° 

45° 
67° 

Edinburgh  Sewers,  Bulls  Stank ^ 
at  Lovers  Loan,  collected  on  21st 
March  186-1  at  0.10  p.m.  - 

Edinburgh   .Sewers,  Broughton- 
Burn,  at  Bonnington  Koau.  col- 
lected on  Olh  April  1801  at 

■  50-72 
\  20-52 

40-23 
79-43 

100-00 
100-00 

0-76 
0-82 

43 


Table  H. 


Liquids  coUected  from  the  Water  of  Leitli  above  Coltbridge. 


Temperature. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 

in  solution 
and  suspension. 

Air. 

Liquid. 

Place  and 
Time  of  Collection. 

4J 
•.^ 

a  § 

"a 

o 

.3 

4^ 

ag 
a  t 

CO 

s.a 

lis 

u 

. 

gg 

a  tc 
ic  a 
0 

•S 

u 

1  _ 

a  QQ 

IS) 

a.g 

aSs 

"S  . 

ag 
s  ^ 

0 

a"§ 

^  a 

aS 
§"^ 

Tate. 
44° 

44° 
46° 
47° 
47° 
47° 
47° 
47° 
47° 
47° 
61° 

Talu-. 

35° 

35° 

41° 

41 

41° 

4i° 

41° 

41° 

41°» 

42° 

52° 

Harelaw  Eeservoir  on  24tli') 
Marclil864  at  11.4a.m.  -3 

BavelawBurn  above  "Works,") 
on  24tti  March  1864  at  >• 
11.22  a.m.      -       -  -J 

Bavelaw  Bum,  below  Hill's") 
Mill,  on  24th  March  1804  at  >■ 
12.30  p.m.      -       -  •) 

"Water  of  Leith  above  Balerno  ^ 
Bridge,  on  24th  March  1804  > 
at  12.35  p.m.      -      -  -J 

"Water  of  Leith  above  Kin-") 
leith  Mill,  on  24th  March  >■ 
1804  at  1.10  p.m.      ■     .  -J 

"Water  of  Leith  below  Km-") 
leith  Mill,  on  24th  March  \ 

xowi  civ  i.*o  y 

"Water  of  Leith  above  Kates-") 
mill,  on  24th  March  1804  at  >■ 
2,30  p.m.      -         -  -J 

"Water  of  Leith  below  Kates-") 
mill,  on  24th  March  1864  at  >• 
2.45  p.m.  - 

"neater  of  Leith  below  Kates-") 
mill,  on  24th  March  1864  at 
2.45  p.m.      ■        -  •) 

"Water  of  Leith  at  Gorgie") 
Pam,  on  24th  March  1864  at  > 
3.40  p.m.      .        -  -) 

"Water  of  Leilh  at  Gorgie") 
Dam,  on  27th  May  1864  at  \ 

2-32 
2-60 

2-  00 
1-64 

3-  30 

4-  32 
4-00 

7-  20 

8-  00 
4-36 
3-76 

3-  88 

4-  00 

5-  60 
8-80 

7-  04 

8-  08 

9-  60 

16-  80 

17-  02 
10-40 
13-28 

6-  20 

7-  20 

8-  20 
10-44 
10-40 

12-  40 

13-  00 

24-  00 

25-  92 

14-  76 
17-04 

0-  24 

1-  16 

1-83 
0-36 

0-  96 

1-  12 
1-70 
1-28 

1-  33 

2-  84 
0-76 

2-72 
1-72 

1-  12 

2-  72 

2-  02 

3-  36 

4-  80 
2-04 

2-  72 

3-  52 
0-51 

2-96 
2-88 

2-  95 

3-  08 

2-  98 

4-  48 
6-56 

3-  92 

4-  05 
6-36 
1-27 

2-  56 

3-  76 

4-  43 
2-00 

4-  32 

5-  44 
5-76 

8-  48 

9-  33 
7-20 
4-52 

6-60 
6-32 

6-72 
11-52 

9-06 
11-44 
14-40 

19-  44 

20-  64 
13-92 
13-79 

9-  16 

10-  08 

11-  15 
13-52 
13-38 
16-88 

20-  16 
27-92 
29-97 

21-  12- 
18-31 

12.45  p.m.        -      -  -J 

"Water  of  Leith 
immediately  above  Coltbridge. 

48° 
47° 
ou 
47° 
48° 
50° 
50° 
47° 
•44° 
44° 
46° 
44° 
49° 
48° 
44° 
B6° 
64° 
62° 
64° 
53° 
62° 

n° 

62° 

42° 
47° 

41° 
43° 
43° 
43° 
41° 
41° 
41° 
42° 
41° 
43° 
4;i° 
40° 
54° 
00° 
58° 
57° 
55° 
56° 
54° 
5.3° 

17th  March  1864  at  2 .1 8  p.m. 
18th        „        „  12.20  p.m. 
19th        „        „  11.20  a.m. 
21st         „        „    4.57  p.m. 
22d         „        „    4.1  p.m. 
23d         „        „    1.35  p.m. 
23d         „        a    1.40  p.m. 
24th         „         >>  p.m. 
20th        „        „  11.10  a.m. 
28th         „         „    5.15  p.m. 
29th         „         >,    1.55  p.m. 
30th        „        „    7.45  a.m. 
31st;         „        „    1.55  p.m. 
1st  April  1804      „    2.22  p.m. 
2nd       „           ,)  10.10  a.m. 
7th       „           „    1.45  p.m. 
20th  May  1801     „    1.10  p.m. 
25th      „           ..    0.45  p.m. 
26th      „            „    9.40  p.m 
27th      „          „  12-40  a.m. 
27th      „           »    2.50  a.m. 
27th     „          „    4.49  a.m. 
27th     „          ,,    1.0  p.m. 

""1 

I3-70 
J 

2-68 

2-  50 

3-  90 
3-90 
3-00 
3-08 
3-30 
3-20 

2-  24 

1-  80 

3-  32 
3-00 
3-40 
3-80 

2-  56 

3-  84 

4-  16 
3-28 

11-  36 

12-  82 

12-  48 
9-60 

13-  76 

12-  20 

14-  40 
11-00 

11-  30 

13-  12 
10-08 
10-00 

15-  00 
10-64 

14-  2-1 

12-  80 

13-  00 

15-  04 
10-32 

15-06 

15-00 
15-04 

13-  66 

17-  72 
15-20 

18-  08 
15-02 

14-  50 

15-  30 
11-88 

19-  32 

19-  20 

20-  04 

18-  04 
15-36 
ITU 

19-  20 
19-60 

2-56 

2-64 
2-12 
2-40 

1-  28 

2-  88 
1-28 

1-  00 
0-48 

0-  80 

2-  20 
2-00 

1-  28 

0-  98 

1-  00 
1-28 
0-90 
0-48 
0-80 

3-52 

3-04 
3-04 
3-52 
3-52 
2-72 

2-  72 

3-  20 

1-  12 

2-  72 

3-  20 
3-00 
1-12 
0-36 
0-80 
0-32 
0-32 
0-32 
0-80 

0-  08 

5-68 
5-16 
5-92 

4-  80 

5-  60 
4-00 

4-  80 

1-  60 
3-52 

5-  40 
5-00 

2-  40 

1-  34 

2-  40 
1-60 
1-28 

0-  80 

1-  60 

6-20 

5-  32 

4-  68 

6-  36 

5-  24 
5-88 
4-96 
4-90 
3-08 

3-  04 

4-  00 

5-  32 
4-88 

4-  38 

5-  40 

3-  84 

4-  80 
4- 64 
4-08 

14-  88 

15-  36 
15-52 

13-  12 
17-28 

14-  92 
17-12 

14-  86 

12-  48 

15-  84 

13-  28 
"19-00 

10-72 
17-00 
15-04 
13-12 
13-92 
15-30 
17-12 

21 -  U 

20-68' 
20-20 

19-  4S 

22-  52 

20-  80 
22-08 

19-  82 

16-  16 
18-88  ■ 

17-  28 
24-32 

21-  60 
21-38 

20-  44 
16-96 

18-  72 

20-  00 

21-  20 

Avci-age  of  23  samples  - 

3-34 

12-90 

10-30 

1-73 

2-32 

4-05 

6-07 

15-28 

20-35 

1 


44, 


Table  I. 

Liquids  collected  from  tlie  Water  of  Leith  from  Coltbridgo  down  to  dam  below  Water 

of  Leith  Village. 


Temperature. 

Ill  solution. 

In  suspension. 

One  imperial 
gallon  contains 

in  solution 
and  siisiiension. 

Air. 

Liquid. 

Place  and 
Time  of  Collectiou. 

a 

h 

i  to 
o 

Saline  matter 
in  grains. 

Total  matter 
in  solution  in 
grains. 

o 

is 

—  U 

1  = 

Saline  matter 
in  grains. 

ii  S 

■ 

5  05 

5  S  — 

3«  ^• 
"o.S  .5 

u 

o 

-J 

c5  . 

S  cn 

11 
5"" 

Saline  and 
rarlli.vmatter 
in  grains. 

Falir. 

62° 


50° 
56° 


44° 
56° 
64° 
54° 
53° 
62° 
51° 
64° 


Faiir. 

58° 


43° 
54° 


42° 
54° 
61° 
56° 
55° 
54° 
54° 
53° 


Water  of  Leith  at  dam  below 
Day.  Coltbridge. 
2Dth  May  1861  at    7.0  p.m. 

"Water  of  Leith  at  dam  above 
Water  of  Leith  village. 

23d  March  18G4  at  2  35  p.m. 

7th  April  1864     ,,    2.20  p.m. 

Average  of  2  samples 


Water  of  Leith  at  dam  below 
Water  of  Leith  village. 


2d  April  1864 

7th  „ 

20th  May  1864 

26th 

27th 

27th 

27th 

27th  „ 


at 


10.30  a.m. 
2.10  p.m. 
1.52  p.m. 
9.55  p.m. 
1.0  a.m. 
3.5  a.m. 
5.5  a.m. 
1.35  p.m. 


Average  of  8  samples 


0-40 


4-32 
4-88 


16-80 


12-48 
11-20 


4-60  11-84 


4-64 
4-4S 
6-40 
6-08 

4-  64 

5-  60 
5-40 
5-63 


23-20 


16-80 
16-08 


16-44 


14-  50 
U-20 

15-  20 
17 -CO 
15-52 
13-60 

15-  36 

16-  40 


5-36 


14-93 


19-  20 
15-68 

21-  60 
23-68 

20-  16 

19-  20 

20-  76 

22-  08 


2-96  1-32 


4-64 
6-54 


5-59 


20-29 


14-40 
4-00 
3 --20 

2-  40 

3-  68 
2-OS- 

1-  64 

2-  SO 


4-27- 


2-  88 

3-  20 


1-38 


4-28 


7-52 
9-74 


9-30  18-12 


S-96 
11-42 


15-36 
14-40 


3-04     8-63    10-19  14'88 


18-72 
5-12 
5-44 
2-88 
4-80 
2-88 

2-  02 

3-  40 


19-0-1 

8-  48 

9-  60 
8-48 
8-32 
7-G3 
7-04 
S-4S 


18-88 
12-32 

17-  4i 

18-  08 

16-  64 

14-  40 

15-  74 

17-  00 


27-4S 


24-  32 

25-  82 


•25-07 


I 

5-65  1   9  63 

I 


16-31 


37-92 
20-80 
27-01 
26-56 
•24-96 
•22-OS 
•22-78 
25-48 

•25-94 


Table  K. 

Liquids  collected  from  the  Water  of  Leith  from  the  dam  below  Water  of  Leith  Village 
(where  Edinburgh  Lade  begins)  to  St.  Mark's  Place  (where  Edinburgh  Lade 
again  joins  the  stream).  


Temperature. 


Air, 


Liquid. 


Plaee  and 
Time  of  Collection. 


In  solution. 


o 

BS 

■U 

g  to 

60 


C3 

SB 

a 

C  Eo 


^1' 


In  suspension. 


One  imperial 
gallon  contains 

in  solution 
and  suspension. 


5  C  M 

S  "  c 

•a«  tt 

■S3.S 

Eh 


Si 


6- 


Pahr. 

58° 

50° 
55° 
64° 
64° 
53° 


Water  of  Leith  under  Dean 


Day. 


Bridge. 

25th"  May  1804  at 

26th      „  ., 

27th      „  „ 

27th      „  „ 

27th      „  „ 

27th     u  „ 


Hour. 
C.25  p.m. 

10.0  p.m. 

1.6  a.m. 

3.10  a.m. 

5.10  a.m. 

1.40  p.m. 


Avci-agc  of  6  samples 


14-40 

14-24 

7-62 

14-50 

5-20 

19-20 

6-30 

15-60 

4-80 

14-80 

7-08 

16-00 

7-39 

15-73 

28-61 

22-  08 
24-40 
20-06 
10-60 

23-  08 


23-12 


3-08 
2-00 
2-40 
2-90 
2-36 
2-80 


2-76 


1'12 
0-&1 
0-80 
0-C4 
0-46 
0-50 


0-69 


4-  20 
3-00 

5-  20 
8-00 
2 -82 
8-30 

8-45 


17-48 
10-48 

7-  00 

8-  32 
7-16 
U-S8 


10-15 


13-36 

15- 20 
20-00 

16-  24 

15-  26 

16-  50 


16-42 


45 


Table  K. — continued. 

Liquuls  collected  from  the  Water  of  Leith  from  tlie  dam  below  Water  of  Leitli  Yillage 
(wberc  Ediuburgb  Lade  begins)  to  St.  Mark's  Place  (where  Ldinburgh  Lade 
again  joins  the  stream). 


Temperature. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 

in  solution 
and  suspension. 

Air. 

Liquid. 

Place  and 
Time  of  Collection. 

Organicmatter 
in  grains. 

Saline  matter 
in  grains. 

Total  matter 
in  solution  in 
grains. 

Organicmatter 
in  grains. 

Earthy  matter 
in  grains. 

Total  matter 
in  suspension 
in  grains. 

Organicmatter 
in  gi-ains. 

Saline  and 
earthymatter 
in  grains. 

Grand  total 
matter  in 
grains. 

Water  of  Leith  behind  Moray 
Place,  near  St.  Bernard's  Well. 

Tahr. 

62° 

Talir. 

5S° 

Day.  Hour. 
25th  May  1864    at    6.10  p.m. 

11  "68 

18-40 

30-08 

3-43 

0-82 

4-30 

15-10 

19-22 

34-38 

54° 

56° 

20th      „          „  10.10  p.m. 

7'60 

15-20 

22-80 

2-86 

0-Oi 

3-50 

10-40 

15-84 

20-30 

B3° 

55° 

37th      „          „    1.20  a.m. 

6-40 

19-20 

25-60 

2-76 

0-04 

3-40 

9-10 

19-84 

29 '00 

62° 

54° 

27th      „          „    3.20  a.m. 

5-48 

10-80 

22-28 

2-12 

0-48 

2-00 

7-60 

17-28 

2<4-88 

31° 

54° 

27th      „          „    5.10  a.m. 

3-52 

14-40 

17-92 

1-96 

0-56 

2-52 

5-48 

14-96 

on*  A  A. 

64° 

53° 

27th      „          „    1.50  p.m. 

0-48 

11-52 

18-00 

3-32 

1-06 

4-38 

9-80 

12-58 

22-38 

Average  of  6  samples 

6-80 

15-08 

21-94 

2-75 

0-70 

3-45 

9 -61 

15-78 

25-39 

Water  of  Leith  immediately 
above  Stockbridge. 

64° 

53° 

25th  May  1864  at   10.53  a.m. 

13 '60 

16-80 

30-40 

3-12 

0-60 

3-72 

16-72 

17-40 

34-12 

54° 

55° 

26th      „          „    10.27  p.m. 

6'40 

14-40 

20-80 

2*80 

0-76 

3-56 

9-20 

15-16 

24-36 

53° 

55° 

27th      „         „     1.34  a.m. 

6  "00 

18-50 

24'50 

2-92 

0-4S 

3-40 

8-92 

19-04 

27-96 

52° 

54°  ■ 

27th      „          „     3.30  a.m. 

5'80 

17-00 

23-40 

1-96 

0-04 

2-00 

7-70 

18-24 

20-00 

51° 

54° 

27th      „          „     5.28  a.m. 

6"40 

14-40 

20-80 

1-84 

0-42 

2-20 

8-24 

14-82 

23-06 

63° 

52° 

27th      „          „     2.6  p.m. 

6-00 

15-20 

21-20 

2-64 

0-60 

3-24 

8-64 

15-80 

24-44 

Average  of  6  samples 

7-36 

16-10 

23-52 

2-55 

0-58 

3-13 

9-91 

16-74 

26-63 

Water  of  Leith  30  yards  below 
Stockbridge. 

64° 

56° 

25th  May  1804  at  10.45  a.m. 

13*76 

14-40 

28-10 

41-12 

5-72 

40-84 

54-88 

20-12 

75-00 

64° 

50° 

25th      „           „    10.45  a.m. 

16-00 

16-00 

32-00 

32-88 

4-02 

37-80 

48-88 

20-92 

09-80 

62° 

55° 

25th      „          „     5.40  p.m. 

10-40 

20-96 

31-30 

11-44 

1-12 

12-50 

21-84 

22-08 

43-92 

&t° 

53° 

2Cth      „          „    10.30  p.m. 

0-70 

15-30 

22-12 

4-48 

3 '24 

7-72 

11-24 

18-00 

29-84 

j)3° 

M° 

27th      „          „     1.30  a.m. 

7-20 

14-12 

21-32 

4-64 

1-16 

5-80 

11-84 

15-28 

27-12 

52° 

53° 

27th      „          „     3.33  a.m. 

5--H 

14-80 

20-24 

4-80 

0-83 

5' 03 

10-24 

15-03 

25-87 

51° 

53° 

27th      „          „     5.30  a.m. 

5-00 

13-28 

18-28 

3-28 

2-32 

5-00 

8-28 

15-00 

23-88 

63° 

52° 

27th      „          „     2.8  p.m. 

0-90 

13-00 

20-50 

12-04 

1-32 

13-90 

10-60 

14-92 

34-52 

50° 

52° 

28th      „          „     5.45  p.m. 

8-80 

16-00 

24-80 

12-88 

1-92 

14-80 

21-08 

17-92 

39-60 

Average  of  0  samples 

8-92 

15-40 

24-32 

14-24 

2-50 

10-74 

23-10 

17-00 

41-06 

Water  of  Leith  behind 
Warriston  Crescent. 

02° 

00' 

23th  May  1804  at  5.10  p.m. 

7-01 

25-00 

32-04 

10-08 

3-52 

14-20 

17-72 

•29-12 

40-8t 
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Table  L. 

Liquids  collected  from  the  Edinbiirgli  Lade  flowing  from  the  Dam  below  Water  of 

Leith  Village  to  St.  Mark's  Place. 


Temperature. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 

in  solution 
and  suspension. 

■  Air. 

Liquid. 

Place  and 
Time  of  Collection, 

'§  ^ 
6 

U 

■s 

.g§ 

•/I 

Total  matter  in 
solution  in 
grains. 

u 

Si 

CO  , 

o'a 

o 

u 

o 

•s 

GO  . 

gg 
am 

Total  matter  in 
suspension  in 
grains. 

o 

g  to 

l-S 
o 

Saline  and 
oarthy  matter 
in  grains. 

1  2 

o  t 

2  u 

Fahr. 

64° 
54° 
53° 
52° 
51° 
63° 

Fahr. 

61° 
56° 
55° 
54° 
54° 
53° 

Water  of  Leith  Lade  behind 
India  Place. 

Day.  Hour. 
20th May  1864    at  2.30  p.m. 
26th      „           „  10.12  p.m. 
27th      „           „    1.25  a.m. 
27th      „           „    3.25  a.m. 
97tli                  ..    5.23  a.m. 
27th      „               1.55  p.m. 

7-36 
7-20 
4-80 

4-  96 

5-  60 

6-  40 

15-44 
10-20 

15-  80 
20-00 
18-80 

16-  60 

22-  80 

23-  40 
20-60 

24-  96 
24-40 
23-00 

3-08 
2-44 
2-72 
2-28 

2-  50 

3-  36 

2-52 
0-96 
0-48 
0-32 

0-  frl 

1-  44 

6-20 
3-40 

3-  20 
2-00 
8-20 

4-  80 

11-04 
9-64 
7-52 

7-  24 

8-  16 

9-  76 

17-96 

17-  10 
16-28 
20-32 
19-44 

18-  04 

29-00  1 
•2G-80  ' 
23-80 
27-56 

27 -eo 

27-80  ' 

Average  of  6  samples  - 

6-05 

17-14 

23-19 

2-84 

1-06 

3-90 

1  8-89 

18-20 

27-09 

64° 
54° 

60° 
51° 

Water  of  Leith  Lade  below 
Beaver  Hall. 

25th  May  1864    at  4.35  p.m. 
27th      „           „    2.35  p.m. 

12-00 
8-40 

18-40 
16-16 

30-40 
24-56 

3-64 
8-40 

1-92 
0-80 

5-56 
9-20 

15-  64 

16-  80 

20-32 
16-96 

I 

!  35-96 
j  33-76 

Average  of  2  samples  - 

10-20 

17-28 

27-48 

6-02 

1-36 

7-33 

16-22 

18-64 

1  34-86 

Table  M. 

Liquids  collected  from  the  Water  of  Leith  at  St.  Mark's  Place  after  junction  with 

the  Edinburgh  Lade. 


Temperature. 

Place  and 
Time  of  Collection. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 

in  solution 
and  suspension. 

Air. 

Liquid. 

g  s 

i  ^ 

O 

a 

gg 
§1 

CO 

.3.3 

g-ls 

H 

gg 

■if 

o 

o 

gg 
1^ 

c  a 
c 

-.^ 

g  C  K 

g  c 
^  3  E 

H 

•s  . 

gg 

1^ 

O 

•s  ^ 

gg 

e;  - 

w 

..a 

is 
11 

c 

Fahr. 

50° 
48° 
48° 
4-1° 
40° 
44° 
45° 
44° 
49° 
48° 
41° 
61°' 

■  64° 
64° 
63° 

•  62° 
61° 
02° 

Fahr. 

43° 
4'1<° 
44° 
44° 
45° 
42° 
43° 
42° 
46° 
40° 
43° 
62° 
60° 
53° 
51° 
53° 
53° 
62° 

St.  Mark's  Place  below  junc- 
tion of  Lade. 

Day.  Hour. 
17th  March  1864  at  3.8  p.m. 
22d         „         „    5.2  p.m. 
22d         „         ..    5.12  p.m. 
2.3d  „ 

20th        „         ..  11.40  a.m. 
28th        ,.               5.50  p.m. 
29th       „         „    1.15  p.m. 
30th        „         ..    8.25  a.m. 
3l8t        ,.         „    2.30  p.m. 
1st  April  1804     „    3  p.m. 
2d       ,.            ..  12.8  p.m. 
20th  May  1864     „    2.55  p.m. 

25th      „  'M^I'-'"- 
26th      „  10-Op.m. 

27th      „            „    1  ''•'»• 
27lh-     „           ..    3-45  a.m. 
27th      „           ,.    6.50  a.m. 
27lh      „           ,.    2.30  p.m. 

Average  of  IS  samples  - 

]3-52 

3-20 
7-20 

7-  !>2 
0-72 
9-70 
9-00 

0- to 

11-60 
9-30 

8-  80 
21-14 

0-08 
0-00 

7-  00 

o--to 

8-  32 

9-  76 

15-  52 
14-72 
14-72 
11-52 
10-00 
14-56 

10-  40 
10-90 

14-  72 

16-  00 

15-  00 
19-20 
10-80 
10-80 
13 -60 
15-20 

13 -'28 

18-72 

21-  92 

22-  24 
18-24 
25-76 

21-  16 
16-80 
28-56 
24-08 

24-  80 
39 --M 

25-  88 

22-  80 
24-40 
20-00 

23-  52 

5-28 

4-  80 
0-88 

n-os 

5-  28 
14- -10 

3-  12 

4-  10 
41-15 
23-28 
20-88 

143-30 
4-92 
4-70 
3-20 
B-4t 
18-21 

3-52 

S-00 

5-  12 

6-  12 

5-  92 

6-  92 
2-00 
5-12 

14-72 
29-92 
29-12 
145-12 
2-4S 
2-32 
1-SO 
1-96 
8-10 

8-  80 

12-80 
12*00 
16-80 
11-20 

20-  82 

6-  12 

9-  28 
56-20 
53*20 
50-00 

1288-48 

7-  40 
7-08 
5-00 
7-40 

21-  40 

S-SO 

8-00 
14-08 
19-20 
12-00 
24-16 
12-72 

10-  56 
58 -t« 
82-61 
S5-08 

164-80 

11-  60 
10-76 

10-  80 

11-  84 
•26-56 

13-28 

23 -.52 
19-84 
19-84 

17-  44 
21-92 
16-.50 
15-!i2 
31-68 
44-64 
4.V12 

163-12 
21-68 
19-12 

18-  60 
15 -.50 
18-.30 

22-0$  - 

81-52  . 
33-92 
89-04 
29 -44 
4<V0S 

\l 

1  2'.'-  ■■ 

:  -27 -4<' 

1  44-92 

7-98 

14-63 

22-60 

18-47 

15-27 

33-73 

26-45 

29-93 

j  66-S9 
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Table  N. 

Liquids  collected  from  the  Water  of  Leith  from  St.  Mark's  Place 

Harbour  of  Leith. 


Temperature. 

Place  and 
Time  of  Collection. 

In  solution. 

In  suspension. 

One  imperial 
gallon  contains 

in  solution 
and  suspension. 

Air. 

Liquid. 

Organic  matter 
in  grains. 

Saline  matter  in 
grains. 

Total  matter  in 
solution  in 
grains. 

Organic  matter 
in  grains. 

Earthy  matter 
in  grains. 

Total  matter  in 
suspension  in 
grains. 

Organic  matter 
in  grains. 

SaUne  and 
earthy  matter 
in  grains. 

Grand  total  mat- 
1    tor  in  grains. 

Palir. 

64° 

61° 
64° 
36° 

49° 
04° 

45° 
•46° 
45° 

51° 
■12° 
M° 

Talir. 
61° 

62° 
61° 
40° 

44° 
61° 

43° 
43° 
44° 

56° 
42° 
52° 

"Water  of  Leith  from  Dam 
above  Bennington. 

Day.  Hour. 

25th  May  1864    at  4.15  p.m. 

"Water  of  Leith  at  Boundary 

of  Edinburgh  and 
Leith  at  Bounington  Bridge. 

25th May  1864     at  3.45  p.m. 

"Water  of  Leith  from  Dam 
above  Junction  Boad  Bridge. 

25th  May  1804     at  3  p.m. 

Water  of  Leith  above 
Saw-miUs. 

19th  March  1864  at  8.22  a.m. 

"'iV'ator  of  Leith  below 
Junction  Road  Bridge  and  off 
Bulls  Stank  Sewer. 

17th  March  1864  at  4.10  p.m. 
25th  May  1864     „    1  p.m. 

Average  of  2  samples  - 

Water  of  Leith  above 
Coal  Hill. 

18th  March  1864  at  5.13  p.m. 
21st         „        „    5.45  p.m. 
29th        „        „  12.55  p.m. 

Average  of  3  samples  - 

Water  of  Leith 
from  oir  Coal  Hill  Sower. 

23d  March  1864  at  6.35  p.m. 

AVatcr  of  Leith  from  harbour 
at  Upper  Drawbridge. 

26th  May  1864    at  11p.m. 

Water  of  Leith 
below  Upper  Drawbridge. 

25th  March  1864  at  6.45  p.m. 

Water  of  Leith  in  harbour  off 
Victoria  Dock  Head. 

25tli  May  1804    at  12.20  p.m. 
Low  Water, 

12-80 

17-80 

30-60 

115-68 

153-12 

268-80 

128-48 

170-92 

299-40 

10-24 

17-60 

27-84 

30-88 

33-12 

64-00 

41-12 

50-72 

91-84 

10-96 

21-92 

38-88 

500-96 

369-12 

870-08 

517-92 

391-04 

908-90 

4-32 

10-08 

3-52 

8'72 

9-52 

13-60 

23-12 

4-32 
14-04 

12-32 
24-32 

16-04 
38-36 

3-  36 

4-  08 

4-64 
1-92 

8-00 
6-00 

7-68 
18-12 

16-96 
•26-24 

24-64. 
44-30 

9-18 

18-32 

27-50 

3-72 

3-2S 

7-00 

12-90 

21-60 

34-50 

|8-64 
9-T6 

76-00 
44-80 

84-64 
54 -56 

10-88 
21-12 

5-92 
5-92 

16 -80 
27*04 

19-52 
30-88 

81^92 
50-72 

101 -.44 
81-60 

9-01 

65-00 

74-61 

14-29 

5-92 

20-21 

23-30 

71-52 

94-82 

35-20 

170-08 

205-28 

8-32 

6-72 

15-04 

45-52 

176-80 

220-32 

27-36 

157-76 

185-12 

4-10 

3-84 

8-00 

31-52 

161-60 

193-12 

31-84 

609 -GO 

641'44 

10-72 

10-40 

21-12 

42-56 

620-00 

662-56 

3-02 

|i208-8C 

1212-72 

1-32 

1-12 

2-41 

5-24 

1209-92 

12W1G 
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Table  0. 

Sedimentary  Mutters  collected  from  tlie  Bed  of  the  Water  of  Leitli, 
and  from  the  Bottom  of  the  Edinburgh  Lade. 

Dried  at  212°  Fahr. 


Temperature. 

Place  and 

Pcr-centage  compositiou. 

Air.  js 

jiidimcnt. 

Time  of  Collection.  ( 

Organic 
matter. 

Earthy 
matter. 

Total. 

Nitrogen. 

FnliT. 

41° 

ei° 

64° 

Fahr. 

43° 

42° 
.  61° 
61° 

Bod  of  "Water  of  Leitli. 

Underneath  dam  below  Water  of") 
Lcith  Village,  collected  on  23d  > 
March  1861  at  2.10  p.m.      -       - ) 

From  dam  below  AVater  of  Leith') 
Villaa;e,  colleotod  on  2d  April  1861  /■ 
at  loUo  a.m.      -      -  . 

From  dam  below  Water  of  Leitn  j 
Yillase,  collected  on  20th  May  1801  > 
at  1.32  p.m.      -       ■  „    T  ,  '< 

Below  Deau  Bridge,  collected  on] 
20th  May  1864  at  1 .40  p.m.         -  i 

82*12 
35-32 

39-32 

17-88 

64-68 

61-28 
00-63 

100 -00^ 

] 

loo-oo; 

100-00 
100-00 

2-01 

1-13 
1-31 

Average  of  4  samples 

48-12 

51-88 

100-00 

1-63 

44° 
G4° 

42° 
61° 

Behind  Ainslic  and  Moray  Place,") 
collected  on  2d  April  18'j4  at  11.25  > 
a.m.      -      -        -        "  ™  "-^ 

Behind  Ainslie  and  Moray  Place,") 
collected  on  20th  May  1804  at 
2  p.m.      -      .      -  - 

49-72 
40-12 

50-28 
59-88 

l00-oo■^ 
ioo-oo3 

0-98 

Average  of  2  samples 

41-92 

55-08 

100-00 

0-98 

43° 
S0° 
48° 
48° 
48° 
45° 
43 
4^1° 

43° 

46° 

44° 

45° 

45° 

40° 

41° 

45° 

Sodiment  lying  in  bed  of  Water  of^ 
Leitli,  4  to  f  yards  below  North  ( 
Sewer  at  Stockbridge,  collected  on  C 
18th  March  1861  at  12.53  p.m.  -J 
Sediment  lying  in  bed  of  Water  of") 
Leith,  4  to  6  y.ards  below  INorth  ( 
Sewer  at  Stock  bridge,  collected  on  ( 
19th  March  at  11 . 40  a.m .     -      -  J 
Sediment  lying  in  bed  of  "V\  atcr  of") 
Leith,  4  to  0  vards  below  Ivorth  ( 
Sower  at  Stockbridge,  collected  on  f 
21i;t  March  1801  at  5.20  p.m.  -J 
Sediment  lying  in  bed  of  Water  of") 
Leitli,  4  to  0  yards  below  isorth  C 
Sewer  at  Stockbridge,  collected  on  f 
2->d  March  1S61  at  4.35  p.m.  -J 
Sediment  lying  in  bed  of  AVater  of) 
LeiUi,  below  South  Sewer  at  btocl<-  ( 
bridae,  collected  on  22d  March! 
18G1  at  4.45  p.m.       -  .  '{ 
Sediment  lying  in  bed  of  \\ater  of) 
Lcith,  below  North  and  Sontli  ( 
c.Mrni.o       ^t-nf'khrid"'0.  collected  C 
on  23d  March  ISOl  at  3 ■■f>Y>M-  ■{ 
Sediment  lying  in  bed  ofA^ater  ol") 
Lcith  below  North  and  South  f 
Sewers  at  Stockbridge,  collected  I 
on  1st  April  ISfil  at  '-i.  l' P;l";  •( 
Sediment  lying  in  bed  ol  Water  of") 
Leith  below  North  and  boiitlW 
Sewers  at  Stockbridge,  coUcetctt  i 
on  2d  April  18C1  at  11.45  a.m.  -J 

Average  of  8  samples 

Sides  of  narrowed  ehnnnel  of  "VVater"" 
of  Leith  at  Slociairidge  below  i 
sewers,  collected  on  2()th  Jlay  ISj-t  \ 

41-52 

23-92 

48-32 

66-52 

37-12 

28-56 

51-56 

48-80 

58-48 

76-08 

51-08 

33-48 

«2-S8 

71-44 

45-44 

51-20 

100-00^ 
100-00 
100-00 
100-00 
100-00 

1 

100-00  1 

1 

100-00 
100-00, 

1-U 

4-'>'67 

50-33 

100-00 

1-1* 

«i° 

61° 

34-52 

63-48 

100-00 

0-50 

at  2. 10  p.m.      -      -  - 

02° 
02' 

59° 
D0° 

Einhtv  yards  below  SlockbridgC 
collected  on  25th  Jlny  1S!1  at 
2.55  p.m.  - 

BchinU  Malta  T(M-race,  oollcctcd  on 
2oth  May  1861  at  5.30  p.m. 

■  2512 
32-52 

74-88 
67-48 

100-00- 
100-00 

1 

'  1-OS 
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Table  0. — continued. 

Sedimentary  Matters  collected  from  the  Bed  of  the  Water  of  Leith, 
and  from  the  Bottom  of  the  Edhiburgh  Lado, 


Dried  at  212°  Fahr. 


Temperature. 

Place  and 

Pcr-ccntage  composition. 

Air. 

Sediment. 

Time  of  Collection. 

Organic 
matter. 

Earthy 
matter. 

Total. 

Nitrogen. 

Fahr. 

50° 

Falir. 

45° 

Bed  of  W'ater  of  Leith— com!. 

Sediment  in  bed  of  Water  of  Leith^ 
in  front  of  sewer  at  Canonmills,  ( 
collected  on  ISth  March  1864  at  f 
1.5  p.m.       ...  -J 

31-72 

68-28 

100-00 

0-57 

G2° 

4S° 

44° 

44° 

C2° 

G4° 

62°  • 

54° 

62° 

60° 

44° 
44° 
43° 
50° 
62° 
60° 
53° 
60° 

Behind  Warriston  Crescent,  col-") 

leeted  ou  25th  May  1864  at  5.10  >■ 

p.m.      -      -        -        -  -) 
At  St.  Mark's PI.ace,  collected  on  22d ) 

March  1801  at  5.12  p.m.      -  -3 
At  St.  Mark's  Place,  collected  on  23d ") 

March  1864  at  4.5  p.m.      -  -j 
At  St.  Mark's  Place,  collected  on  2d  ) 

April  ISG'l  at  12.10  p.m.       -  -J 
At  St.  Mark's  Place,  collected  on  9th ) 

April  1804  at  3.43  p.m.      -  -j 
At  St.  JIark's  Place,  collected  on') 

20th  May  18G4  at  2.55  p.m.   -  -j 
At  St.  Mark's  Place,  collected  oiQ 

25th  May  1864  at  4.50  p.m.          -  j 
At  St.  Mark's  Place,  collected  on) 

27th  May  18fi4  at  5 . 55  p.m.    -      -  j 
At  St.  Mark's  Place,  collected  on  23th  \ 

JMay  ISfrl  (green  matter)  at  5  p.m.  J 

13-32 

40-  72 

41-  24 
24-40 
40-52 
40-52 
30-92 
44-70 
48-12 

86-68 

59-28 

58-  76 
75 -GO 

59-  48 
59-48 
69-08 
53-30 
51-88' 

100-00 

100-00"] 

100-00 

100-00 

100-00. 

100*00^ 

100-00 

> 

100-00 
100-00.. 

0-  55 

1  14 

1-  08 

Average  of  9  s.amples 

36-05 

63-95 

100-00 

1-05 

64° 

61° 

At  dam  above  Bonnin.qton,  collected 
on  23th  May  1864  at  4.15  p.m.  -J 

49-72 

50-28 

100-00 

1-40 

C4° 

62° 

At  Boundary  of  Edinburgh  and■^ 
Leith  at  Bonnington  Bridge,  col-  ( 
leeted  on  23th  May  1864  at  3.45  f 
p.m.  ) 

20-92 

73-08 

100-00 

0-70 

64° 

61° 

Immediately  below  the  junction  of") 
the  Broughton  Burn,  collected  on  !- 
9th  April  1SG4  at  12.5  p.m.  -J 

13-72 

86-23 

100-00 

0-52 

C4° 

61° 

Dam  above  Junction  Road  Bridge, ~) 
collected  on  23th  May  1864  at  3.5  [■ 
p.m.      ....  .J 

27-72 

72-28 

100-00 

0-70 

Water  of  Leith  Lade 
which  traverses  Edinburgh. 

44° 
44° 
64° 
50° 
56° 
61° 
44° 

42° 
42° 
61° 
43° 
42° 
61° 
42° 

Mud  taken  from  lade  behind  Ainslie") 
Place,  collected  on  2d  April  1804  > 
at  10.45  a.m.      .       .       -  -) 

Mud  taken  from  lade  behind  Mor.ay") 
Place,  collected  on  2d  April  1804  \ 
at  11.0  a.m.  ... 

Mud  taken  from  lade  behind  Moray") 
•and  Ainslio  Pl.accs,  collected  on  \ 
20th  May  1804  at  2.10  p.ni.  -) 

Mild  taken  from  lade  behind  India") 
Place,  collected  on  23d  March  1804  > 
at  3.20  p.m.      -      -       .  -) 

Mud  taken  from  lado  behind  IndiaS 
Place,  collected  on  7th  April  1804  [• 
at  3.15  p.m.      ...  .) 

Mud  taken  from  lade  behind  India") 
Place,  collected  on  20th  May  1804  !• 
at  2.25  p.m.  --.._) 

Mud  taken  from  lade  above  Canon-") 
mills,  collected  on  2d  April  1804  } 
at  12.3  p.m.        .         .  .) 

12-52 
21-48 
11-32 
21-12 
37-00 
20-92 
65-62 

87-  48 
78-52 

88-  08 

78-  88 
03-00 

79-  08 
44-48 

100-00 
100-00 
100-00 
100-00 
100-00 
100-00 
100-00 

0-34 
0-G2 
0-4C 
0-69 
0-S4 

0-  62 

1-  34 

Average  of  7  samples 

25-70 

74-30 

100-00 

0-C9 

10740. 


Table  P. 

Sedimentary  Matters  collected  from  the  bed  of  the  Hai'bour  of  Leith. 

Dried  at  212°  Fahrenheit. 


Temperature. 


Air. 


Sediment. 


36° 


43? 


46° 


45° 


S6° 


42° 


64° 


42° 


64° 


42° 


64° 


60° 


36° 


42° 


42° 


42° 


64° 


Fahr. 

41° 


45° 


45° 


41° 


42° 


56° 


42° 


51° 


42° 


50° 


41° 


42° 


42° 


42° 


54° 


52° 


Place  and 
Time  of  Collection. 


Per-centagc  composition. 


Organic 
matter. 


Earthy 
matter. 


Total. 


Nitrogen. 


South-east  side  of  harbour  of  Loith,"^ 
bank  be)  ow  Junction  Road  Bridge,  I 
and  off  Bulls  Stank  Sewer,  col-  > 
lected  on  19th  March  1804  at 
8.10  p.m.      -        -        -  -J 
South-east  side  of  harbour  of  Leith,"j 
bank  above  Coalhill,  collected  on  > 
23d  March  1 864  at  7 . 15  p.m.        -  J 
South-east  side  of  harbour  of  Leitn,"^ 
10  yards  above  Coalhill,  collected  > 
on '21st  March  1864  at  5 . 48  p.m.  -J 
South-east  side  of  hai-bour  of  Leith,"] 
10  yards  above  Coalhill,  collected  > 
on  29th  March  1864  at  12.55  p.m.  -) 
South-east  side  of  harbour  of  Leith,> 
3  yards  in  front  of  Coalhill,  col-  f 
lected  on  19th  March  1864  at  7.52  f 

a.m.       -        -  -  1-r  -n"^ 

South-cast  side  of  harbour  of  Leith,-J 
alongside  Coalhill,  collected  ou  ^ 
23d  March  1864  at  6.30  p.m.  -J 

South-east  side  of  harbour  of  Leith,~j 
between  drawbridges,  collected  on  > 
25th  May  1864  at  11.40  a.ni.  -) 

South-east  side  of  harbour  of  Leitli,") 
below  second  drawbridge,  col- f 
lected  on  23d  March  1864  at  6.55  f 

South-east  side  of  harbour  of  Leith, 
below  second  drawbridge,  col- 
lected on  25th  May  1861  at  12.15 

South-east  side  of  harbour  of  Leith,S 
off  Perry  Boat  Stairs,  collected  on  >■ 
2;3d  March  1864  at  7 . 0  p.m.  -  J 
South-east  side  of  harbour  of  Leith,~\ 
at  entrance  to  Prince  of  "Wales  ( 
Graving  Dock,  collected  on  25th  I 
May  1864  at  12.30  p.m.  -  -.' 
South-east  side  of  harbour  of  Leith,^ 
at  entrance  to  Prince  of  Wales  f 
Graving  Dock,  collected  on  28th  C 
May  1864  (Dredger)  at  2.45  p.m.- -J 

Average  of  12  samples 


31'40 

88'60 

100  001 

47-72 

52-28 

100-00 

78*08 

100-00 

0-84 

52' 50 

47  "50 

100 '00 

60-28 

39-72 

100-00 

27-72 

72-28 

100-00, 

10-52 

89-48 

100-00 

0-41 

10-36 

89-64 

100-00 

0-43 

16-92 

83-08 

109-00 

0-57 

18-72 

81-28 

100-00 

0-61 

15-72 

84-28 

100-00' 

1 

28-20 

73-80 

100-00, 

1 

28-33 

71-67 

1  100-00 

[  0-64 

■a! 


North-west  side  of  harbour  of  Leith,") 
opposite  Coalhill,  collected  on  19th  > 
March  1864  at  7.45  a.m.      -  -J 

North-west  side  of  harbour  of  Leilh, 
at  upper  drawbridge,  collected  on 
23d  March  1861  at  6.25  p.m.  - 

North-west  side  of  harbour  of  Leitli,^ 
opposite  Pi-ihmarket,  collected  > 
on  2;kl  March  1804  at  0.40  p.m.  -) 

North-west  side  of  harbour  of  Leith,^ 
below  Second  Drawbridge,  col-  ( 
lected  on  23d  March  1864  at  ( 
6.50  p.m.      -     ,    -        •  ., 

North-west  side  of  harbour  of  Leith.^ 
at  side  of  Custom-ho\ise,  collected  Y 
on  25th  May  1  SlVI.  at  11 a.m.  -J 

North-west  side  of  harbour  of  Lcitli,^ 
ofTbank  at  west  side  of  .Jetty  Heart,  1 
entrance  to  Victoria  Dock,  col-  > 
lected  on  25th  May  1804  at  12.10 
p.m.        -         ■  "' 
Average  of  6  samples 


25-32 
22-05 
32-20 

16-84 

12-62 

12-12 


74- G8 
77-95 
O-'SO" 

83-16 

87-48 

87-88 


100-00" 
100-00 
100-00 

lOO'OOj 

lOO-OO"! 

1 

100-ooJ 


0-03 


0-41 


20-18  I   70-82     100-00  0*02 
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Table  Q. 

Gases  evolved  during  the  decomposition  of  the  Sedimentary  Matters 
lying  in  the  Edinburgh  Sewers  and  in  the  Bed  of  the  Water  of 
Leith. 


Tem- 
perature 
of 

Sediment. 


Places  and  Time  of  Collection. 


Per-centage  composition  of  the  gases 
by  volume. 


Carbonic 
acid. 


Oxygen. 


Other  gases. 


Pahr. 
4G° 


47° 

54'' 

47° 
54° 
54° 
54° 

47° 

54° 

64° 
55° 
55° 

C0° 
C0° 


3 


Gases  evolved  from  sediment  in  Lochrin 
Bum,  west  of  Slaugliter-houses,  col 
lected  on  14th  April  1S64 
Gases  evolved  from  sediment  in  bed  of") 
Water  of  Leith  at  Coltbridge,  collected  > 
on  14th  April  1S64  -         -  .) 

Gases  evolved  from  sediment  in  bed  of") 
"Water  of  Leith  at  Coltbridge,  collected 
on  30th  May  1864  at  7  p.m.        -  .) 

Gases  evolved  from  sediment  in  bed  of^ 
"Water  of  Leith,  behind  Moray  Place  I 
near  St.  Bernard's  "Well,  collected  on  ( 
14th  April  1804         -         .       .  .) 

Gases  evolved  from  sediment  in  bed  of~\ 
"Water  of  Leith,  behind  Moray  Place  ( 
near  St.  Bernard's  Well,  collected  on  [ 
30th  May  1804  at  0-35  p.m.         -  .) 

Gases  evolved  from  sediment  in  lade") 
behind  India  Place,  collected  on  14th  y 
April  1864   3 

Gases  evolved  from  sediment  in  lade") 
behind  India  Place,  collected  on  30th  >• 
May  1864  at  6-20  p.m.        -       -  -) 

Gases  evolved  from  sediment  iu  bed  of) 
"Water  of  Leith,  below  Stockbridge,  on  > 
30th  Blay  1864  at  6-5  p.m.         -  -) 

Gases  evolved  from  sediment  in  bed  o; 
Water  of  Leith,  behind  Warriston  Cres- 
cent, collected  on  30th  May  1864  at  5  •  50 
p.m.  ... 

Gases  evolved  from  sediment  in  bed  of 
Water  of  Leith,  at  St.  Mark's  Place 
collected  on  14th  April  1864 

Gases  evolved  from  sediment  in  bed  ofS 
Water  of  Leith,  at  St.  Mark's  Place.  ( 
collected  on  30th  May  1864  at  S'SO  f 
p.m.        -        -  .         .  .) 

Gases  evolved  from  sediment  in  bed  ofS 
Water  of  Leith,  at  dam  above  Junction  / 
Road  Bridge,  collected  on  30th  May  f 
1864  at  5  p.m.       -        -        -  .) 

Gases  evolved  from  sediment  in  bed  of 
Harbour  of  Leith  between  Upper  and 
Lower  Drawbridges,  collected  on  30th 

'  May  1861  at  4-40  p.m. 

Gases  evolved  from  sediment  in  bed  o 
Harbour  of  Leith  off  Jetty  Head  at 
entrance  to  Victoria  Dock,  collected  on 
SOtli  May  1864  at  4  •  30  p.m. 


Gases  evolved  from  green  slime  collected' 
at  St.  Mark's  Place  on  4th  June  at 
9'30  a.m.  and  placed  in  inverted  bottle. 
In  three  hours  the  gas  which  had  been 
evolved  was  examined  and  found  to 
consist  of        -       -       -  - 

Gases  evolved  from  green  slime  or  matter^ 
collected  at  St.  Mark's  Place  on  4tli 
June  at  9'30  a.m.  and  placed  in  bottle 
containing  one-third  of  green  slime, 
and  the  remaining  two-thirds  of  com- 
mon air.  Tlie  atmosphere  in  forty  liours 
extinguished  a  lighted  taper  aiid  was 
found  to  consist  of        -         .  . 


3 


14-63 
6-21 
12-00 

14-65 

3-  60 

1-56 
1-60 

4-  30 

4-90* 

3-  63 

4-  80 

9-50 
25-60* 
7-70* 

13 -.10 


11-56 


0 

0-  69 

1-  20 

0-  32 

1-  80 

1-56 
1-40 

0-  50 

1-  60 

2-  17 
1-90 

1-40 

1-80 

1-40 

1-60 


2-01 


84-  56,  combustible 
^vith  blue-white 
flame. 

93-  10    „  „ 
86-80  „ 

85-  03  „ 

94-  60  „ 

96-  88  , 

97-  00  „ 

95-  20  „ 

93-  60  „ 

94-  20  ., 
93-80  „ 

89-  10  „ 
73-60 

90-  90  , 

85-00  „ 


86  •43  not  combus- 
tible and  not  capa- 
ble of  supporting 
combustion. 


*  Containing  hydro-sulphuric  acid  in  small  quantities. 


D  2 
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Table  R. 

Gases  dissolved  in  the  Water  of  the  Water  of  Leith,  &c. 


Tem- 
■pcvaturo 

of 
Matter. 


Place  and 
Time  of  Collection. 


Cubic 
inches  of 

gas 
per  gallon 
of  water. 


Per-centagc  composition  of  the 
gases  by  volume. 


44° 

Cl° 

47° 
45° 
46° 

47° 

E2° 

40° 

53° 

45° 

59° 

59° 

52° 

50° 

53° 

53° 

47° 

53° 

52° 

B2° 

47° 

52° 

47° 

C3° 

63' 


Spring  water,  as  supplied  to  EdniO 
buri?h,  taken  from  main  leading 
into  the  cistern  at  Surgeons  Y 
H»1I,  on  the  leth  April  lUGi  at 

10a.ni.      -        ■  .  ,  /  -r,  V  ""^ 

Spring  water,  as  supplied  to  J'^ain 
burgh,  taken  from  the  cistern  at 
Surgeons'  Hall  after  standing  a 
night  in  the  cistern,  on  18tli 
April  1804  at  10.5  a  m.  -  - 
Snring  water,  as  supplied  to  Ilciui- 

burgh,  on  27th  May  ISG  t  at  3  p.m.  j 
Water  from  Harclaw  Reservoir,] 
taken  on  15tli  ApriUSG  t  at  11  a.m.  i 
AVatcr  from  Water  of  Lei th  taken  "i 
from  above  Balerno  Bridge  on  > 
15th  April  1861  at  12  noon  -J 
Water  from  Water  of  Leitli  taken  ^ 
from  above  Currie  on  15th  April  >• 
1864,  at  12.35  p.m.       -      "  "< 
Water  from  AVatcr  of  Le'^h  takcu-^ 
from  Gorgic  Dam  on  27th  May  r 
1864  at  12.45  p.m.       -      ;      '  J 
Water  from  Water  of  Leith  t!d--cn| 
above  Coltbridge  on  14th  May  j 

wito  from  Water  of  Leith  taken^ 
from  above  Coltbridge  on  27th  > 
May  1S64  at  1  p.m.    -       *  ■-' 
Water  from  Lochrui  Burn,  west| 
of  Blauffhtrr-houscs,  collected  on  >■ 
14th  April  18G I      -        -  '{ 
Water  from  Lochrin  Burn  above  ^ 
Caledonian  Distillery,  collected  > 
on  27th  May  1864  at  12.25  p.m.  -J 
Water  from  Lochrin  Burn  above 
Coltbridge,  collected  on  2(th 
May  1864  at  1.15  p.m.  - 
Water  from  Moray  P  ace  Sewer 
collected  on  27th  May  1864,  at  ^ 
23pxn       ■        "         ■  '-^ 
Water  from  sewer  at  Canonmills,^ 
collected  on  27th  May  1864  atj 
2  1.8  P 1^      "        "         ~  " 
Water  of  Leith  from  dam  below 
Water  of  Leith  Village,  collected  \ 
on  27tli  May  1864  at  1.35  p.iii.  -J 
WatcrofLeithbelowDeanBridge 

collected  on  27th  Slay  lSG-1  at 

Water  from  Water  of  Leith.behind'l 
Moray  Place,  near  St.  Bernard's  V 
Wei?,  collected  on  14th  ApriU  864  ) 
Water  from AVatcrofLeith,beliind| 
Moray  Place,  near  St.  Bernard's  V 
Well,  on  27th  May  lS04atl.E0p.m.  J 
W^ter  from  Water  of  Leith  above| 
Stockbridgc,  collected  on  2,th^ 
May  1804  at  2.0  pm.  - 
wSfroniWat..rofLeitl.,30j;ards 

below  Stockbridgo,  collected  on 
27tli  May  ISfl  t  at  2.3  p.m.  " 
Water  from  Water  of  Lcith  at) 
St.  Mark's  Place,  collected  on, 
14th  April  1864       -  - 
Water  from  Water  of  Leith  at 
St  Mark's  Place,  collected  on 
!!7th  May  1804  at  2.30  p.m.  -- 
Wfter  from  lade  behind  India-i 
Place,  collected  on  Uth  Apnl  > 

Water  from  la<lp  behind  India"^ 
Place,  collected  on  27th  May 
180-1  at  1.55  p.m.       -  .  'i 

Water  from  lade  before  .lo'ning-) 
Avatcr  of  Leith  at  St  Mark  s  f 
Place,  collected  on  2(th  May  t 
lSC4at  2.35  p.m.      •  • 
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Table  S. 

Examination  of  the  Atmosphere  in  the  neighbourhood  of  the  Water 
of  Leith,  &c.  determined  by  standard  solution  of  permanganate 
of  potash. 

Degree  of  absolute  purity  of  air,  100°. 


Place  and  Time  of  Collection. 


Tem- 
perature 
of  air. 


Air  collected  at  west  side  of  St.  Andrew's  Square,  Edinburgh,^ 

on  7tli  April  1864  at  6.33  p.m.  -  .  .  .  -j 
Air  collected  at  the  Scott  Monument,  Princes  Street,  Ediaburgh, ) 

on  7th  April  1861  at  6.25  p.m.  -  -  -  -  -J 
Air  collected  on  the  Calton  Hill  in  Edinburgh  on  7th  April  186'1) 

at  5.40  p.m.         -  -  -  -  -  -j 

Air  collected  over  the  Loclirin  Burn  Sewer  west  of  slaughter-') 

houses  on  7th  April  1864  at  1  p.m.  -  -  -  •} 
Air  collected  in  the  vicinity  of  the  Canonmills  Sewer  in  thel 

Water  of  Leith  on  7th  April  1864  at  5  p.m.  -  -  •) 
Air  collected  over  the  Water  of  Leith  above  Coltbridge,  andl 

before  mingling  \vith  sewage,  on  7th  April  1864  at  1 .40  p.m.    -  j 

Air  collected  over  the  Water  of  Leith  below  the  dam  under  ■) 
Water  of  Leith  Village  on  7th  April  1S64  at  2.10  p.m.      -      -  J 

Air  collected  over  the  lade  behind  Moray  Place  on  7tli  April  1864 
at  2.55  p.m.  ...... 

Air  collected  over  the  Water  of  Leith  at  St.  Mark's  Place  on 
7th  April  1864  at  5.15  p.m.  ..... 

Air  collected  nt  west  side  of  St.  Andrew's  Square,  Edinburgh, 
on  9th  April  1804  at  10.24  .a.m.  ..... 

Air  collected  on  the  Calton  Hill,  Edinburgh  (S.  of  Observatory) 
on  9th  April  1864  at  10.34  a.m.  ..... 

Air  collected  in  Windsor  Street,  Edinburgh,  on  9th  April  1864 
at  10.43  a.m.  ...... 

Air  collected  at  the  south-west  corners  of  Constitution  and 
Charlotte  Streets,  Leith,  on  9th  April  1864  at  1.20  p.m. 

Air  collected  in  harbour  of  Leith  at  Victoria  Dock  Head  on 
9th  ApriU804at  2.50  p.m.  .... 

Air  collected  in  harbour  of  Leitli  off  Perry  Boat  Stairs  on 
9th  April  18G4  at  3  p.m.  ..... 

Air  collected  at  foot  of  Fishmarket  Stairs,  harbour  of  Leith,  on 
9th  April  1804  at  11.10  a.m.  ..... 

Air  collected  off  side  of  vessel  near  Coalhill  Sewer,  Leith,  on 
9th  April  1864  at  11.23  a.m.  .... 

Air  collected  over  the  Water  of  Leith,  midway  between  Coalhill 
and  Bulls  Stank  Sewers  on  9th  April  1801  at  2.40  p.m. 

Air  collected  at  east  side  of  Junction  Uoad  Bridge  over  Water 
of  Leith  on  9th  April  1804  at  11. .33  a.m.       ...  - 

Air  collected  in  the  vicinity  of  the  Broughton  Burn,  near  Leith, 
on  9th  April  1864  at  12.15  p.m.  .... 

Air  collected  over  the  Water  of  Leitli  at  St.  Mark's  Place,  Edin- 
burgh, on  9th  April  1864  at  3.35  p.m.  .... 

Air  collected  in  the  vicinity  of  the  North  Sower  at  Stockbridge, 
Edinburgh,  on  9th  April  1804  at  4  p  m. 

Air  collected  over  Ihc  lade  behind  India  Place,  Edinburgh,  on 
9th  April  1801  at  4.10  p.m.  ... 

Air  collected  under  dam  below  Water  of  Leith  Village,  Edin 
burgh,  on  9th  April  1801  at  4.30  p.m. 

Air  collected  under  dam  above  AVater  of  Leith  Villngo.  Edin- 
burgh, on  9th  April  1804  at  4.40  p.m.  .... 

Air  collected  over  the  Lochrin  Burn,  west  of  slaughter-houses, 
on  14th  April  1804  at  11.20  a.m.  

Air  collected  over  Water  of  Leitli  above  Coltbridge,  and  before 
miiigliuj  with  .sewnge,  on  14th  April  1804  !it  12.20  p.m. 

Air  collected  over  Water  of  Leitli  behind  Moray  Place,  Edin- 
burgh, on  14th  April  18Q4  at  1  ii.m.  

Air  eoUoctod  over  Water  of  Leith  behind  India  Place,  Ediu- 
burgli,  on  1  Rh  April  1801  at  1.40  p.m. 

Air  collected  in  the  vicinity  of  the  North  Sov.'or  at  Stockbridse 
Edinburgh,  on  11th  April  1801  at  1 .50  p.m.        -         -      '  . 

Air  collected  over  the  Water  of  Leith  at  St.  Mark's  Place,  Edin- 
burgh, on  14th  April  1801  at  2.30  p.m.       -       -        .  . 


57° 

85° 

57° 

70° 

57° 

67° 

56° 

55° 

55° 

58° 

56° 

75° 

(1)  100°  destroyed. 

(2)  100°  destroyed. 

(3)  100°,  and  only 

20°  left. 


56° 

55° 

54° 

63° 

59° 

80° 

63° 

75° 

64° 

80° 

64° 

80° 

59° 

V«° 

61° 

60° 

59° 

60° 

63° 

50° 

64° 

60° 

63° 

C0° 

65° 

55° 

62° 

55 

56° 

55° 

61° 

C0° 

68° 

50° 

61° 

53° 

00° 

08° 

60° 

80° 

03° 

«6° 

63° 

70° 

62° 

C4° 

0-1° 

70° 
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•Table  T. 

Organic  growths  found  in  the  open  sewers  and  ia  the  Water  of  Leith 

conveying  sewage. 
Dried  at  212°  Fahrenheit. 


Place  and 
Time  of  Collection. 


Per-centage  composition. 


Organic 
matter. 


Earthy 
matter. 


Edinburgli  sewers,  organic  growth  collected ~i 
from  Lochriu  Burn,  west  of  slaughter-  >■ 
houses,  on  23d  March  1804  at  1.5  p.m.  -J 

Edinburgh  sewers,  organic  growth  collected ~j 
€vom  Lochrin  Burn,  west  of  slaughter-  > 
houses,  on  20th  May  186-1  at  12.40  p.m. 

"Water  of  Leith  lade,  organic  growth  col--^ 
lected  from  twigs  of  trees  hanging  into  I 
the  lade  behind  Moray  Place  on  23d  March  ( 
1864  at  3  p.m.        -      -   .    -       -  '^^ 

"Water  of  Leith  lade,  organic  growth  col-^ 
lected  from  the  stones  of  the  sides  of  the  ( 
lade  behind  Moray  Place  on  23d  Marcih  ( 
1864  at  3.10  p.m.       -■      .-  - 

Water  of  Leith  lade,  organic  growth  ool-^ 
lected  from  the  stones  of  the  sides  of  the  C 
lade  behind  Moray  and  Ainslie  Place  on  ( 
28th  May  1864  at  2.15  p.m.      -  - 

Bed  of  Water  of  Leith,  organic  growth  col-^ 
lected  off  stones  in  bed  of  river  behind  ( 
Moray  and  Ainslie  Places  on  11th  April  t 
1864  at  11.30  a.m.      -      -  .    "  - 

Bed  of  Water  of  Leith,  organic  growth  col-^ 
lected  off  sides  of  run  of  Water  of  Leith,  (, 
30  yards  below  Stockbridge,  on  20th  May  t 
1864  at  2.40  p.m.  

Average  of  7  samples 


64-32 


40-52 


34-60 


SS-81 


57-87 


66-00 


52-12 


35-08 
59-48 

65-40 


61-16  100-00 


50-61 


42-13 


34-00 


47-88 


Total. 


100-00 
100-00 

100-00 


100-00 


Nitrogen. 


100-00  1-42 


100-00  0-92 


0-96 
0-68 

0-52 
0-56 


0-79 


49-39     I     100-00     !  0-84 


Table  U. 
Average  Analyses. 

Liquids  collected  from  the  Drains  and  Sewers  discharging  into  the  Water 
of  Leith.    One  Imperial  Gallon  contains 


Place  of  Collection. 


Average  of  18  samples  from  Loclu-in  ^^^\ 
sewer,  west  of  abbatoir  or  slaughter-,^ 

Average  of  15  samples  from  Lochrin  Bum  | 
sewer,  above  Caledonian  pistillery 

Average  of  20  samiiles  IVom  Loqhnn  Bunn 
sewer,  above  Coltbridgo  and  just  Dcforo  ( 
entering  the  Water  of  Leith,  west  oft 

Average  "no  samplos  from  North  sewer] 

at  Stockbridge,  Edinburgh  -  -i 
Average  of  12  samplos  from  South  (Moray  1 

Place)  sower  at  Stockbridge  -  -> 
Average  of  21  samples  from  Canoiimills  | 

scwcr  J 
Average  of  2  s.aniples  from  Broughton") 

Bum  sewer  at  Bonnington  Bop 
Average  of  5  samples  from  Bulls  Stank  1 

SCWCf         "  ■  "  *  * 

Average  of  3  8aini)les  from  Coal  Hill  sewer ") 
at  Leith      -        - ,       -        ^  ,   '  < 

Average  of  1  sample  from  sewer  below  J 
lower  drawbridge  at  Leith      -  -J 


In  solution. 


03 

S ' 
•S 

OS 


CI 
EH 


In  suspension. 


O 


.s 

1.S 
P4 


CS  • 

s  o  2 

-g  aj  be 


In  solution  and 
suspension. 


*  . 

•2  E 
"E  & 

O 


S  ° 

ai 


c  c 


12-36 

20-61 

38-97 

33-06 

24*60 

1 

57-72 

•15-42 

51*27 

96-69 

15-77 

20-70 

42-47 

23-01 

7*79 

30*40 

44*38 

84*49 

78- 87 

31-31 

20-53 

57-84 

20-23 

9*17 

38*40 

00*64 

35*70 

96-24 

8-20 

24-04 

82-83 

13*27 

8*81 

22*08 

21*60 

32*85 

64*41 

7-07 

22-46 

29*52 

24*72 

12*45 

37*17 

81*79 

34*90 

00-69 

8-20 

24-10 

32-30 

16*50 

11*00 

20*50 

23*70 

36-10 

58-80 

10-50 

28*52 

30*08 

37*44 

17*20 

54*04 

48-00 

42-72 

90-72 

5-92 

31-42 

37-34 

10-88 

5*28 

10-10 

10-80 

36-70 

53-50 

04-64 

145-70 

210-40 

80-48 

30*32 

110-80 

145-12 

182-08 

327-20 

7-84 

40-56 

54-4<) 

10-40 

4-80 

15-20 

18*24 

51-30 

09-60 

55 


Table  V.' 


Average  Analyses. 

Liquids  collected  from  the  Water  of  Leith,  from  immediately  above  Coltbridgc 
down  to  the  Harbour  of  Leith.    One  Imperial  Gallon  contains 


In  solution. 

In  suspension. 

In  solution  and 
suspension. 

Place  of  Collection. 

Organic  matter 
in  grains. 

Saline  matter  in 
grains. 

Total  matter  in 
solution  in 
grains. 

Organic  matter 
in  grains. 

Earthy  matter 
in  grains. 

Total  matter  in 
suspension  in 
gi-ains. 

Organic  matter 
in  grains. 

Saline  and 
earthy  matter 
in  grains. 

Grandtotalmat- 
ter  in  gi-ains. 

Average  of  23  samples  from  ttie  Water  | 
of  Leith  immediately  above  Colthridge  J 

3 '31 

12-96 

16-30 

1  7o 

n .  Qo 
Z  6Z 

4-05 

5  07 

15-28 

20*35 

Average  of  1  sample  from  the  Water  of  > 
Leith  at  dam  below  Coltbridge  -     -  i 

G-40 

16-80 

23-20 

2-96 

1-32 

4-28 

9-36 

18-12 

27-48 

Average  of  2  samples  from  the  Water  of") 
Leith  at  dam  above  Water  of  Leith  >■ 
Village  .....) 

4-60 

11-84 

16-44 

5-59 

3-04 

8-63 

10-19 

14-88 

25-07 

Average  of  8  samples  from  the  Water  of") 
Leith  at  dam  below  Water  of  Leith  >■ 
Village        ....  -J 

5-36 

14-93 

20-29 

4-27 

1-38 

5-65 

9-03 

16-31 

25-94 

Average  of  6  samples  from  the  Water  of  > 
Leith  imder  Dean  Bridge        -        -  J 

V-39 

15-73 

23-12 

2-76 

0-69 

3-45 

10-15 

16-42 

26-57 

Average  of  6  samples  from  the  Water  of") 
Leith  behind  Moray  Place,  near  St.  S- 
Bernard's  Well      -        -        -  -) 

G-86 

15-08 

21-94 

2-75 

0-70 

3-45 

9-6I 

15-78 

25-39 

Avei-age  of  6  samples  from  the  Water  of") 
Leith  above  Stockbridge         -        -  J 

/  00 

iO  10 

Zo  oZ 

Z  55 

0-58 

3-13 

9-91 

I6-74 

26-65 

Average  of  9  samples  from  the  Water  of") 
of  Leith,  30  yards  below  Stockbridge  -  J 

8  "92 

15  "40 

24-32 

14-24 

2-50 

16 -74 

23-16 

17-90 

41-06 

Average  of  1  sample  fi'om  the  Water  of  I 
Leitn  behind  Warriston  Crescent     -  S 

25-60 

32-64 

10-68 

3-52 

14*20 

17-72 

29-12 

46*84 

Average  of  6  samples  from  the  Water  of  I 
Leith  lade  behind  India  Place    -     -  i 

6-05 

17-14 

23-19 

2-84 

1-06 

3-90 

8'89 

18-20 

27*09 

Average  of  2  samples  from  the  Water  of") 
Leith  lade  below  Beaver  Hall   -  -i 

10-20 

17-28 

27-48 

6-02 

1-36 

7-38 

16-22 

18-64 

34*86 

Average  of  18  samples  from  the  Water  of") 
Leith  at  St.  Mark's  Place  below  juac-  [ 
tion  of  lade  -       -        -        -  -) 

7-98 

14-68 

22-66 

18-47 

15-27 

33-73 

26-45 

29-95 

56*39 

Average  of  1  sample  from  the  Water  of") 
Leitn  from  dam  above  Bennington  -j 

12-80 

17-80 

30-60 

115-68 

153-12 

268-80 

128-48 

170-92 

299*40 

Average  of  1  sample  from  the  Water  of") 
Leitn  at  boimdary  of  Edinburgh  and  > 
Leith  at  Bennington  Bridge      -  -) 

10-24 

17-60 

27-84 

30-88 

33-12 

64-00 

41-12 

50-72 

91*84 

Average  of  1  sample  from  the  Water  of") 
Leith  from  dam  above  Junction  Road  > 
Bridge      -        .        -        -  -) 

1G-9G 

21-92 

38-88 

500-90 

3G9-12 

870-08 

517-92 

391-04 

908*96 

Average  of  1  sample  from  the  Water  of") 
Leith  above  the  Saw  Mills  at  Leith    -  j 

4-32 

10-08 

14-40 

5-20 

3-52 

8-72 

9-52 

13-60 

23*12 

Average  of  2  samples  from  the  Water  of  ] 
Leitli  below  Junction  Uoad  Bridge    -  j 

9-18 

18-82 

27-50 

3-72 

3-28 

7-00 

12-90 

21-00 

34*60 

Average  of  3  samples  from  the  Water  of) 
Leith  above  Coal  Hill  at  Leith    -      - ) 

9-01 

65-60 

74-61 

14-29 

5-92 

20-21 

23-30 

71-52 

04*82 

Average  of  1  sample  from  the  Water  of) 
Leith  from  off  Coal  Hi  11  Sewer  at  Leith  ) 

35-20 

170-08 

205-28 

8-32 

G-72 

15-04 

43-52 

176-80 

220*82 

Average  of  1  sample  from  tlie  Water  of) 
Leith  from  harbour  at  Upper  Draw-  > 
bridge  .....) 

27-30 

157-70 

185-12 

4-16 

3-84 

8-00 

31-52 

101-60 

193-12 

Average  of  1  sample  from  the  Water  of") 
.Leith  from  harbour  below  Upper  Draw-  > 
bridge  .....) 

31-84 

009 -GO 

041-44 

10-72 

10-40 

21-12 

42-56 

G20-00 

662-56 

Average  of  1  sample  from  the  Water  of") 
Leith  from  harbour  ofT  Victoria  Dock- 1- 
head  .....) 

3-92 

1208-80 

1212-72 

1-32 

1-12 

2-4-1, 

5-24 

1200-92 

1215*1 

66 


Table  W. 
Average  Analyses. 
Sedimentary  Matters  collected  from  the  open  Sewers  discharging  into 
the  Water  of  Leith,  from  the  bed  of  the  Water  of  Leith,  and  from 
the  bottom  of  the  Edinburgh  hxde. 

Dried  at  212°  Fahr. 


Place  of  CoUoctiou. 


Pcr-centago  composition. 


Organic 
matter. 


Earthy 
matter. 


Total.  I  Nitrogen. 


Averase  of  7  samples  collected  from  Edinburgh-^  | 
sewers,  Loclirin  Bum  sewer,  west  of  abbatoir  or  >• 
slaughter-houses  -       -        -        "        -  -J 

Average  of  3  samples  collected  from  Edinburgh^ 
sewers,  Lochrin  Burn  sewer,  above  Caledonian  Uis-  > 
tillory  '-^ 

Average  of  3  samples  collected  from  Edinburgh 
sewers,  Lochrin  Burn  sewer,  immediately  above  ^ 
Colt  bridge  -       -        -        *        '  • 

average  of  1  sample  collected  from  Edinburgh") 
sewers,  Bidls  Stank  sewer,  at  Lovers  Loan  -  -J 

Average  of  1  sample  collected  fro™ 
sewers,  Broughton  Burn  sewer,  at  Bonmngton  ^ 
Eoad  -  '■' 


Av 


verage  of  4  samples  collected  from  bed  of  Water  oH 
Leith.  between  Water  of  Leith  Village  and  the| 
Dcau  Bridge       -----  "-^ 
Average  of  2  samples  collected  from  bed  of  Water  of) 
Leith,  behind  Aiuslie  and  Moray  Places      -       -  ) 
Average  of  8  samples  collected  from  bed  of  Water  of 
Leitli,  below  North  and  South  sewers  at  Stock- 
bridge       .        -        -        -  ■ 
Average  of  1  sample  collected  from  bed  of  Water  of  i 
Leith.  from  sides  of  narrowed  channel  at^  Stock- j 
bridge 

Average  of  1  sample  eollectod  from  bed  of  Water  of) 
Leith,  80  yards  below  Stockbridge      -        -  -J 

Averase  of  1  sample  collected  from  bed  of  Water  of) 
Leith,  behind  Malta  Terrace        -  - 

Average  of  \  sample  collected  from  bed  of  Water  of  | 
Leith,  in  front  of  sewer  at  Canonmills       -  -J 

Average  of  9  samples  collected  from  ^^d  of  Water  of | 
Leith,  behind  Warriston  Crescent  and  at  St.  Jim  -  s| 
Place  _       .       -  - 


Average  of  1  sample  collected  from  bed  of  Water  or| 
Leitli  at  boundary  of  Edinburgh  and  Loith  at^ 
Bennington  Bridge        -        -  " 

Average  of  1  sample  collected  from,  bed  of  Water  on 
Lcitli.  immediately  below  the  junction  ot  thc| 
Broughton  Burn        .        -        -        -  ^ 

A^crage  of  1  samolo  collected  f.-om  ^^.^l  of  Water  of  | 
U-ith,  at  dam  above  Junction  Road  Bridge  -  i 

Avemgc  of  7  samples  collected  from  bed  of  AVater  of] 
L'jilli  lade  which  traverses  Edinburgh     -  O 


Average  of  12  samples  collected  from  the  bottom  of) 
the  harbour  of  Leith,  south-civst  side  -       -  -J 

Average  of  0  samples  coUcc^led  from  (he  bottom  of} 
tlieliarbour  of  Leilli,  north-west  side       -  •> 


(19-70 

50-30 

100*00 

1-27 

27-70 

72-30 

100-00 

0-52 

17-02 

82-98 

100-00 

0-71 

60-^2 

49-28 

100-00 

0-7G 

20-52 

79 -4? 

100-00 

0-82 

43-12 

51- 88 

100-00 

1-63 

44-92 

55-08 

100-00 

0-93 

43-67 

5G-33 

100-00 

1-14 

34-32 

C5-4S 

100-00 

0-50 

25-12 

74-88 

100-00 

1-OS 

32-52 

67-4S 

100-00 

1-03 

31-72 

6S-28 

100-00 

0-57 

30-05 

G3-95 

100-00 

1-05 

49-72 

50-28 

109-00 

1*40 

2C-92 

73-08 

100-00 

0-70 

13-72 

86-28 

100-00 

0-52 

27-72 

72-28 

100-00 

0-70 

25-70 

74-30 

100-00 

0-09 

28-33 

71-67 

100-00 

0-6t 

20-13 

70-82 

100-00 

0-62 

57 


Table  X. 

^vei^age  Analyses. 

Gases  evolved  during  the  decomposition  of  the  Sedimentary  Matters 
lying  in  the  open  Sewers,  the  Lades,  and  in  the  Bed  of  the  Watei 
of  Leith. 


Per-centage  composition  of  the  gases 
by  volume. 

Place  of  Collection. 

Carbonic 
acid. 

Oxygen. 

Other  gases. 

Average  of  1  sample  of  gases  evolved  from  sediment") 
in  Lochrin  Biii'n    -       -        -        -        •  -5 

14-63 

0-81  1 

84-56,  combustible 
with  blue  white 
flame. 

Average  of  4  samples  of  gases  evolved  from  SBdimfent") 
in  bed  of  Water  of  Leith  from  Coltbridge  down  to  >• 
St.  Bernard's  Well  J 

9-12 

1-00 

89-88  „  f, 

Average  of  2  samples  of  gases  evolved  from  sediments 
in  lade  of  Water  of  Leith  wMch  traverses  Edin-  > 
burgh       ...        -        .        -  -J 

1-58 

1-48 

96-94  „  11 

Average  of  5  samples  of  gases  evolved  from  sediment") 
in  bed  of  Water  of  Leith,  from  Stockbridge  down  > 
to  Junction  Road  Bridge      -        -        -  -J 

5-43* 

1-51 

93-06  „  „ 

• 

Average  of  2  samples  of  gases  evolved  from  sediment  1 
in  Harbour  of  Leith      -        -        -        -  -i 

16 -Go* 

1-GO 

81-75  „ 

*  Containing  hydrosulphuric  acid  (sulphm-etted  hydrogen). 


Table  T. 


Average  Analyses. 
Gases  dissolved  in  the  Water  of  the  Water  of  Leith,  8ec. 


Cubic 
inches  of 

Per-centage  composition  of  the 
gases  by  volume. 

Place  of  Collection. 

gas 
per  gallon 
of  water. 

Carbonic 
acid. 

Oxygen. 

Other  gases. 

Average  of  3  samples  of  spring-water  as") 
supplied  to  EdinVjurgh       -        -  -i 

9-77 

9-67 

29-21 

01-12 

Average  of  2  samples  of  water  from  the") 
soiu-ces  of  the  Water  of  Leith  -      -  •) 

9-47 

1-91 

29-05 

69-04 

Average  of  4  samples  of  water  from  the~l 
Water  of  Leith  as  it  flows  down  to  Colt-  > 
bridge  -'•---) 

9-35 

6-50 

22-92 

70-58 

Average  of  5  samples  of  water  from  the") 
sewers  of  Edinburgh       -        •  -J 

12-15 

51-85 

2-71 

45-44 

Average  of  8  samples  of  water  from  the") 
Water  of  Leith,  from  Coltbridge  down  to  > 
St.  Mark's  Place  .-...) 

7-10 

18-20 

0-00 

73-80 

Average  of  3  samples  of  water  from  the  lade~j 
of  iiho  Water  of  Leith  which  traverses  >■ 
Edinburgh        -        -        -        •  •) 

7-08 

12-17 

5-52 

82-31 

58. 


Table  Z, 

Average  Analyses, 

Examination  of  the  Atmosphere  hi  the  Neighbourhood  of  the  Water 

of  Leith,  &c. 

Degree  of  absokite  Purity  of  Air,  100° -00. 


Place  of  Collection. 


Average  of  7  samples  of  air  collected  from  livo  stations'! 
in  Edinburgh  and  Leith  away  from  the  influence  > 
of  open  sewers  and  of  the  Water  of  Leith    -  -J 

Average  of  2  samples  of  air  collected  over  the  AYater"j 
of  Leith  ahove  Coltbridge  and  before  mingling  with  ^ 
sewage     -      -        -        •       *        '  -J 

Average  of  3  samples  of  air  collected  from  above  thc| 
open  sewers  of  Edinburgh  and  Leith  ■       -  -S 

Average  of  16  samples  of  air  collected  over  the  Water ~i 
of  Leith  from  Coltbridge  down  to  the  Harbour  of  y 
Leith,  and  after  being  mingled  with  sewage*  -J 

Average  of  2  samples  of  air  collected  over  the  lade  ori 
the  Water  of  Leith  wliich  traverses  Edinburgh  >• 
and  conveys  sewage       -        -        "  - 


Degree 
of  Purity. 


77° -50 


59°-33 


60° -37 


57° -50 


•  One  sample  of  air  collected  over  the  Water  of  Leith,  below  the  dam  under  Water  of  lyeith 
Village,  has  not  been  included  in  the  above  average,  as  its  degree  of  impunty  is  unusually  high 
(Table  s.)  owing  to  the  more  rapid  escape  of  the  impure  gases  from  the  water  as  it  falls  over 
the  dam  and  is  dashed  into  foain. 


INDEX. 


Abattoir,  di-aining  into  Loctrin  BtUTi  Sewer 
Acre,  discharge  of  sewage  per      _       .-  - 
Ainslie  Place,  Water  of  Leith  behind       .  -  - 

Ainslie  Place,  "Water  of  Leith  Lade  behind 
Algce  in  Water  of  Leith,  &c.       _  -  - 

Animaiculce  in  Water  of  Leith  -  -        -  - 

Animal  life  in  the  Water  of  Leith  -  - 

Assesment  for  main  drainage  works  -  -  - 

Atmosphere  in  the  neighbourhood  of  the  Water  of  Leith  - 

Bavelaw  Bum,  one  of  the  sources  of  the  Water  of  Leith  - 
Beaver  Hall,  lade  passing  by       -  -  - 

Bernard  Street  Drain,  or  Lower  Drawbridge "  Sewer  at 
Leith 

Bennington  Bridge,  Water  of  Leith  at  - 

Bennington,  Water  of  Leith  at  dam  above  -  -  - 

Boimdaiy  of  Edinbm-gh  and  Leith  at  Bonnington  Bridge, 
Water  of  Leith  at  -        -  -  - 

Br.oughton  Burn  Sewer  - 
Bulls  Stank  Sewer      _         -         -  - 


-{ 
-{ 


Page. 
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9 

14,19,  20 
17,19,27 
27 
27 
26-28 
6 

24-26,  34 

15^  23 

17,  33 

9,  12 
18,20 

18,19,  20 

18,  19  -! 


Caledonian  Distillery,  draining  into  Lochrin  Bum  Sewer 
CanonmiUs  Sewer  -  -  .  - 

„  „     Water  of  Leith  at      -       -  - 

Carbonic  acid,  testing  for         -  -  _  . 

Carchesium  in  Water  of  Leith       .  -  - 

Cesspools  in  Edinbui'gh  _  _  _ 

Cesspools,  contamination  of  wells  by  -  - 

Clarence  Street,  lade  passes  below  houses  at 
Coal  Hill  Sewer  at  Leith  -  -  - 

Coal  Hill,  Harbour  of  Leith  at 

Coltbridge,  on  the  Water  of  Leith,  and  where  the  Edin- 
burgh sewage  from  the  Lochrin  Burn  commences  to  be 
discharged  into  the  stream       .  -  -  - 

Conclusions,  General,  on  the  contamination  of  the  Water 
of  Leith  by  the  sewage  of  Edinburgh  and  Leith 

Conclusions,  General,  on  the  important  question  of  the 
influence  of  drainage  waters,  &c.  on  natural  waters 

Craigentinny  Burn  drainage  district 

Currie,  Water  of  Leith  at       -  -  -       "  - 

Dairy  Bum,  discharging  into  the  Lochrin  Burn 

Dam  below  Water  of  Leith  Village  .         .  - 

Dam  above  Bonnington  -  -  - 

Dean  Bridge,  Water  of  Leith  under       -  - 

Deposits,  sedimentary,  in  sewers  -  ... 

„  „         Water  of  Leith  ... 

„  „         Water  of  Leith  Lade  ... 

„         „         Gases  evoli^d  front  » 
Draipage  Districts  of  Edinburgh  -  - 

Drainage  area  of  Water  of  Leith    -  -  .  - 
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